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ELECTRICALLY-FIRED GATLING GUN, 

We illustrate in the present issue a new application 
of the electric motor, in which it is caused to operate 
a Gatling gun. This well known type of mitrailleuse 
has been placed on many of the U. 8S. naval vessels, 
and represents a very powerful weapon for repelling 
attacks and for general fighting work at close quar- 
ters 

Hitherto the Gatling gun has not been automatic. 
The loading is effected by turning a crank attached to 
the breech mechanism of the piece. As this causes the 
barrels to rotate, they are discharged one at a time. 
Ten barrels are comprised in the piece, so that for each 
revolution ten shots are delivered. While one man 
turns the crank, a second man holding the tail stock 
or lever way be employed in directing and aiming the 
piece, if continual change of @irection is needed. 
While this character of manipulation is often requir- 
ed, and is that by which rapid-firing guns should per- 
form the greatest execution, it has attendant diffi- 
culties. The turning of the crank inevitably causes 
the piece to oscillate and adds a second disturbing 
element to the vibration due to the recoil. 

The Crocker-Wheeler Motor Company, of this city, 
were invited by the U. 8. Navy Department to ar- 
range an electric firing mechanism for the Gatling 
gun. Several requirements had to be kept in mind in 
producing the design. The apparatus had to be 
attached to the barrel of the gun so as to move with 
it. It had to be out of the sighting line, and it was 
necessary to dispose of it so as not to interfere with 
elevation or depression of the gun. The motor finally 
had to be adapted for operation by the electric light- 
ing plants as installed upon the ships of war, The 
drawings show clearly how the problem has been 
attacked. 

Upon the left hand side of the breech of the gun an 
open frame of generally rectangular outline is secured. 
Within it is placed the motor. This is a specially 
wound motor, adapted for an electro-motive force of 
80 volts, and a current of 3 to 844 amperes intensity. 
This, it will be seen, represents the absorption of a 
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1. The gun in operation. 
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little over }¢ electric horse power. The efficiency fad Fe which he was experimenting. Dr. Koch was 


the motor is placed at over 80 percent. The spindle | 


of the armature, which in general terms runs horizon- 


a pinion which engages a large gear wheel. The latter 
is inclosed in the cylindrical or disk-like case which is 
seen next to the motor by the side of the breech. The 
spindle of the large gear wheel is prolonged across the 
end of the gun barrel, and carries a worm at its end. 
This gears into a worm wheel on the working spindle 
of the gun. 

This double reduction of speed causes the operation 
of the gun at about 150 revolutions per minute, giving 
1,500 discharges. This rate is rather high for general 
practice and can be considerably reduced. 

A small switch is provided for turning the current 
on and off. The artillerist, after starting the motor, is 
free to swing the piece in any direction. This he can 
do without interference from a second operator and 
the gun is undisturbed by the shaking due to the turn- 
ing of the crank. 

Between the motor and the large gear wheel is a 
cluteh by which the motor can be connected or discon- 
nected from the breech mechanism. The crank by which 
the piece is worked by hand under the former conditions 
is arranged for rapid disconnection or reconnection. 
This provides for injury to the electric apparatus. If 
the latter becomes disabled or if its connections are sev- 
ered, the clutch can be thrown open and the handle 
connected, when the gun will be ready for operation 
by hand. This change takes only afew seconds. This 
application of electricity is of special interest as bring- 
ing the Gatling gun into the rank of automatically 
fired artillery. 

——— +e —_—_—_— 
Dr. Koch’s Cure for Consumption. 


A Berlin correspondent of the Pacific Medical Jowr- 


| nal, writing about the recent medical congress held in 


that city, says: Following Sir Joseph Lister came 
Prof. Dr. Robert Koch, who was enthusiastically 
received. 

His paper had reference to a cure for consumption 





“se 


shrewd enough not to name his “ cure,” sc we did not 


learn wuch from the distinguished director of the 
tally and at right angles to the axis of the gun, carries | 


Hygienic Institute of Berlin. The rest of Prof. Koch's 
address was a resume of bacteriology. He said, ‘* Pub- 
lic opinion was at first against the germ theory, and it 
1s Necessary to prove in all cases that the disease and 
the micro-organism in question appear together, and 
that the germ does not appear in any other disease, 
and that the same wicro-organism, propagated outside 
of the body through several generations, a/wuys pro 
duced the same identical result if it got into the sys- 
tem. 

“This had been proved in anthrax, tuberculosis, 
and erysipelas. But it has still to be proved in the 
ease of typhoid fever, ague, leprosy, diphtheria, and 
Asiatic cholera; nor had the specific bacterium been 
proved in scarlet fever, sinallpox, yellow fever, cattle 
plague, pleuro-pneumonia, influenza and hydropho 
bia.” Prof. Koch then mentioned that the most recent 
discovery in bacteriology was the poisons exereted by 
the bacteria. These poisons were now regarded as the 
immediate cause of death. 

For years past Prof. Koch has been seeking a cure 
for consumption. He began by pure cultivation of the 
bacillus, afd found ethereal! oils, tar pigments, mereu 
rial vapors, salts of gold and silver, and especially 
cyanide of gold efficacious in destroying the germ, Dui 
this could not be done in the body of animals without 
also destroying the animal. 

“I continued my search, however,” he continued, 
“and at last found what I sought! Susceptible as the 
guinea pig is to the tubercie bacillus, it proved non 
inoculable when treated with the substance in ques- 
tion. Even when the disease was far advanced it could 
be brought to a standstill by this means.” 

This fact may give occasion to search for similar 
effective remedies in other infectious diseases also, and 
here lies the field for an international contest of the 
highest and noblest kind. 

After prolonged aud enthusiastic applause the meet 
ing adjourned. 
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FIRING GATLING GUNS BY ELECTRICITY, 


2. The gun and electrical attachment. 3. oe Crocker-Wheeler motor, 
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ZAPON, A SUBSTITUTE FOR LACQUER. 

An important feature of all fine mechanical or orna- 
mental work is the final finish, Beauty of design is 
insufficient to secure a pleasing result where finish is 
neglected. Lacquering has usually been resorted to 
for beautifying and protecting metallic surfaces, but 
laequer requires a dexterous hand for its successful ap- 
plication, and it is not permanent under all conditions. 

It will be of interest to our readers to know that a 


-|superior substitute for lacquer, known as zapon, has 


been perfected by the Frederick Crane Chemical Com- 
pany, of Short Hills, N. J. This new article is being 
largely used by manufacturers of metallic goods and 
instrument makers. It is also used on sheet metal 
ware and on wood, It is flexible, very permanent and 
not easily scratched. It has other advantages which 
will be appreciated by the novice, ¢. e., it dries without 
heat, and does not show streaks or brash marks. 








Zapon is made both colorless and of all colors. It is 
used on brass, copper, silver, iron and other metals, 
and is applied either with a brash or by dipping. 
Among the products of this establishment are brilliant 
and black enameloid, the first being an excellent sub- 
stitute for baking japan, while the second—the dead— 
is applicable to artistic iron work and to various uses 
in connection with photography and optical instru- 
ments, 


+> 
or? 


HOW TO ESTIMATE OUR WORK ON WAR VESSELS. 

Now that we have made so substantial a commence- 
menton our new navy, it may be interesting to ask, 
What has been actually accomplished by foreign 
powers in expending immense sums on war ships dur- 
ing the past twenty-five years, while we have done 
comparatively nothing? The triple-screw protected 
cruiser, No. 12, for which the contract has recently been 
awarded, to be of 7,400 tons displacement, with a horse 
power in excess of 20,000 and a speed of not less than 
21 knots, marks the present limit of our investment in 
this line of vessels, and, with the contracts at the same 
time awarded for three large armored battle ships, we 
substantially enter the field in which the great Euro- 
pean powers have been competing against each other 
ever since the guns of the little Monitor were heard in 
Hampton Roads. Of the cther armored vessels being 
built, it may be said that, although -not intended as 
the equals of first-class foreign war ships, they will, 





- owing to their more modern construction, fill a very 
» important minor position, while in high-speed cruisers 
}our place will probably be second only to that of Great 


Britain. 
The absence of any practical tests, in actual war, of 


%6/ the great ships on which so much has been expended 


by England, Italy, France and Germany, leaves open 


%” | a wild field for judgment as to what their ultimate 


efficiency will be. A valuable aid in forming such judg- 


™6/ ment, however, is afforded by a paper recently pub- 


lished by W. Laird Cowles, entitled ** Naval Warfare, 
1860-1889, and Some of its Lessons.”* The writer con- 
siders the subject under the divisions, (1) speed, (2) the 
ram, (3) high explosives and torpedoes, (4) armor, and 
(5) guns and their role in action. 

The experience of the vessels in the war between 
Chili and Peru is quoted to show that speed is import- 
ant to enable a ship to bring her enemy into action, 
but will never enable herto beat him. The Huascar 
rammed the Esmeralda and sank her, but not until the 
latter’s engines had been rendered powerless, while the 
12 knot Independencia tried to ram the 5 knot Cova- 
donga, but the slower craft easily slipped away, leaving 
her enemy to run upon arock. In the battle off Lissa, 
in 1866, when over forty vessels were engaged, many 
efforts were made at ramming, but the only success- 
ful one was upon a vessel, the Re d'Italia, previously 
disabled by gun fire. Many incidents of our own war 
and of the Franco German war are also quoted to show 
that a ship, so long as she can keep way on her, and 
can steer, need not fear an enemy's ram, while if ram- 
ming is tried before the enemy is disabled, the vessel 
tryingit may be torpedoed in passing, and has added 
liabilities to other injuries. 

Torpedoes, as thus far employed, are declared to be 
almost as fatal to their users as to those against whom 
they are used. In the war between Chili and Peru the 
Huasear endeavored to use a Lay torpedo, which 


24 | turned back on its course, apd would have struck the 


vessel from which it was sent, had not an officer 
jumped overboard and guided the machine aside, after 


2a6 | which the commander buried the rest of his torpedoes 


in the cemetery at Iquique. The author’s conclusion is 


. 13) that with good care and a careful lookout a ship not 


actually in action with other ships can generally pro- 


nag | tect herself from torpedoes. 


As regards armor protection, it is difficult to over- 
rate its value, provided the armor be thick enough to 


- 2% | absolutely keep out heavy projectiles, and especially 


shells, while it is hard to overrate ite danger if the 
armor be so weak as to permit projectiles either to 
pierce or shatter it. The ship’s engines and boilers 
omg | SHOUld be protected at all hazards, as a modern ship 
4 | that cannot move in action is doomed, no matter how 
powerful she may be; but all armor has such definite 
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limitations—all of which may be overcome by the 
heaviest guns—that armor is at best only a compro- 
mise. Speed, the ram, and high explosives, are ac. 
counted factors of secondary importance, while the 
main factor has conspicuously been gun fire. 

This is divided into two kinds, that from slow and 
heavy guns, to act against the enemy’s material, while 
the light gun fire includes that from quick-firing and 
machine guns and from rifles—to deter the enemy from 
maoning his light guns, to throw a hail of projectiles 
into his ports, and to riddle his unarmored ports. This 
is a business which to be successful must be thoroughly 
carried out by one party to the action from the very 
commencement of an engagement, when even the 
heavy guns of its opponent can only be fought with 
difficulty, and therefore it is claimed that, where two 
forces are otherwise anywhere nearly equal, the force 
which earliest obtains and preserves the superiority in 
light gun fire will ultimately be the victor. The quick- 
firing gun, however, is not only a gun to work against 
the enemy’s men, but takes rank among pieces de- 
signed to pierce armor. The fire from a six inch quick- 
firing gun is capable also of disabling the heaviest 
guns when the projectile is rightly directed, for many 
of these heavy guns are of such great size that they 
have to be largely if not wholly unprotected. The 
general eonclusion is, therefore, that too many very 
heavy guns have been employed, greatly to the detri- 
ment of the ship’s efficiency—that a ten inch gun, 
which will pierce a thickness of twenty inches of armor 
at 1,000 yards, is practically about as large as should be 
employed on a ship, and that there should be few guns 
of such size, and a larger proportion of machine and 
quick-firing guns. 

As singularly confirming these views, the British 
Adwiral of the Fleet Sir Thomas Symonds writes that, 
besides their inferior compound plates, British iron- 
clads have “other faulty arrangements greatly de- 
tracting from the fighting power and safety of ships 
wrongly classed as ironclads, in which untrustworthy 
monster guns have been mounted in enormously heavy 
turrets and barbettes, and thick patches of armor 
added to protect their unreliable hydraulic machinery. 
The awful overweighting of our modern battle ships 
with monster ammunition, ete., also reduces greatly 
their seagoing safety. ° Whether we regard our guns, 
our ships, or our armor, the lack of a wise and definite 
policy is evident.” 

Perhaps it is not so strange that what all would ae- 
knowledge to be a ** wise and definite policy” has not 
heretofore been settled upon, for the whole period of 
the modern war vessel has been an exceptionally tran- 
sition one, as have all processes connected with the 
manufacture of iron and steel. It may well be 
presumed, however, that the expensive experiments 
and costly mistakes of our neighbors across the 
Atlantic will be fully availed of in the construction of 
our new navy, the delay in commencing substantial 
work upon which for so many years has been so gen- 
erally deprecated. 


>a 


DR. KOCH’S CURE FOR CONSUMPTION. 

Great interest is being everywhere manifested in the 
reports now coming from Europe concerning the 
alleged discovery by Prof. Koch, of Berlin, of a 
method for the cure of consumption by inoculation. 
Dr. Koch announced his discovery of the tubercle 
bacillus as a living germ in 1882, and it now appears 
that he has so far succeeded in producing the tuber- 
cular bacillus as to be willing to employ it practically 
on those afflicted with consumption, although it is an- 
nounced that only leading bacteriologists and phy- 
sicians can be admitted to a knowledge of the prepa- 
ration of the lymph, as it requires the most thorough 
eare and a high degree of skill. 

It is said that about one fourth of all the deaths 
occurring among human beings during adult life are 
caused by consumption, or pulmonary tuberculosis, a 
disease of the same nature also prevailing to a great 
extent among cattle. It is produced by living germs 
finding their way into the body, generally attacking 
the lungs first, where they multiply under favorable 
conditions and throw off new growths, the discharges 
from which contain also the living germs.. The latter, 
however, do not grow outside of the human or animal 
body, except under artificial conditions, although they 
may long retain their vitality, to again reproduce 
themselves when received into the body. It is thus 
that consumption is most often produced by breathing 
air in which these germs are suspended as dust. 

It is on these germs that Dr. Koch has been experi- 
menting to produce, by artificial propagation, a bacillus 
of milder form, which, on being introduced into the 
system, as by inoculation, would overcome and eradi- 
eate the more dangerous bacilli causing the disease. 
The experiments have been substantially in the same 
line with those of Pasteur relative to the cure of hy- 
drophobia, Dr. Koch having been one of the first to 
acknowledge the efforts of Pasteur in this field, and 
having aided largely in the successful development of 
the Pasteur theory and practice. 

The Charity Hospital, at Berlin, has been the scene 
of Prof. Koch’s experimental work, although it is said 
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that he has already had many patients of high secial 
standing, and achieved some remarkable success. The 
accounts thus far received say that the patients have 
been pledged to secrecy as tothe method of treatment, 
which would be somewhat strange were it not for the 
fact that the announcement is also made that Dr. Koch 
is preparing for publication a work fully explaining 
his discovery. It may well be that he is afraid more 
barm than good would come from the getting abroad 
of any partial or incomplete understanding of it, which 
might lead incapable or indiscreet practitioners into 
ineffective attempts to follow hisline of practice. It is 
said that-in cases now under treatment a change for 
the better is observed after five or six injections of 
lymph, within a fortnight, although one case of long 
standing required a month to effect an improvement. 
From four to eight weeks is thought to be the time 
that will be required to effect an ordinary cure. It is 
announced that before six months all the patients now 
under cure will have passed through the period of ob- 
servation, and that then Prof. Koch will be able to 
publish his discovery to the world. 
—————————_ +> ao 
Highs and Lows in the Atmosphere, 
H. A. HAZEN. 

It is intended in this paper to set forth some facts 
tending to answer the question, What are HIGHS (ele- 
vations) and LOWS (depressions) in the atmosphere ? 
The term anticyclone for a high pressure area sees 
a misnomer, and the term cyclone, for a storm, first 
applied by Piddington to the violent storms in the 
seas north and south of the equator, should be used in 
connection with these storms. These terms here sug- 
gested apply exactly to what we see on our weather 
maps and, till we know more about the mechanism of 
these phenomena, they may be regarded the most con- 
cise and satisfactory that can be used. The so-called 
permanent HIGHS and Lows, for example, the winter 
HIGH in Siberia and the permanent Low over Iceland, 
are not included in this discussion, nor are thunder 
storms, tornadoes, water spouts or any such phenomena 
included, since they are known to be secondaries usu- 
ally 400 or 500 miles to the southeast of the center of a 
general LOW and have very few of its characteristics. 

Every one is familiar with these HIGHS and LOWS as 
they move rapidly or slowly one after another across the 
country. We are taught that in a HIGH the air is denser 
and cooler ; this has a tendency to cause a flow of air 
to its center and there to raise th pressure. If any- 
thing, there is a slight tendency downward in the air, 
and this also serves to raisethe pressure. There is also 
a tendency to whirl from left to right. Ina Low the 
air is less dense, it is much heated, is full of moisture, 
and there is generally an uprush in the center as well 
as a whirl about it; all these conditions serve to dimin- 
ish the pressure. Also the uprush at the center carries 
moist heated air to the cooler upper regions, and by ex- 
pansion a still farther cooling is effected, which causes 
a condensation of the moisture and precipitation. 
This condensation, however, liberates latent heat, and 
this in turn heats the air and causes greater rarefac 
tion, which in its turn causes a greater uprush, and this 
may continue till a most violent disturbance ensues. 
The fact that rain does not fall at the center, where 
Espy supposed it did, but 400 miles or more to the east 
and southeast in the United States, while in England 
a little more falls to the west than to the east of the 
center, would seem a serious objection to this view. 

We may consider this whole question under several 
propositions: 

1. Highs and Lows have a common progression or 
velocity.—This seems self-evident, for, if they had not, 
the one would overflow the other. It is not intended 
to imply that these conditions 2,000 miles apart, more 
or less, have a common velocity, but, as they pass 
along one after the other, their movement must be 
practically the same, and when the velocity of one 
changes, the other must also. 

2. There is no whirl in either, a few thousand feet 
above the earth.—Observations of clouds have shown 
this fact beyond a doubt, but the records for over sev- 
enteen years at the station on Mt. Washington, N. H., 
6,300 ft. in height, are absolutely conclusive on- this 
point. There is no veering of the wind at this station 
such as is noted at the earth’s surface, in fact, an east 
or northeast wind is a most rare phenomenon; over 90 
per cent) of the winds are from a westerly direction. 
Some have gone so far as to declare that this proves 
that the centers of the great majority of HIGHS and 
LOWS must be below 6,300 ft. Imagine a disk 6,300 ft. 
high and 8,000,000 ft. in diameter whirling round and 
round, and at the same time carried horizontally from 
west toeast. Suppose we heat up the front (east) part 
of the disk, how many minutes will it be before the 
whirl will carry this warmer part around to the west 
and bring the cooler to the east? Now we know that 
the east and southeast part of this Low continues 
warmer than any other part, and the west and north- 
west cooler, a condition which would be impossible if 
there were a whirl. 

3. The centers are far above our highest mountains.— 
This proposition is of great importance, and if it could 
be positively settled, would clear away many diffical- 
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ties. It is thought by some that since in a Low there 
is & great increase of temperature in the lower layers, 
there must be a relative increase in pressure as we rise 
in the atmosphere, and hence in a very short distance 
we would reach the so-called ‘“‘ neutral plane,” above 
which there would be an increase of pressure. Observa- 
tions show that no such condition exists, and that, on 
the passage of a Low, the pressure falls just as much at 
Pike's Peak, for example, relative to its height, 14,134 ft., 
as atthe base. This showsthat the condition making 
the change in pressure is far above three miles in 
height. It will be shown shortly that temperature 
changes with HIGHS and Lows on our highest moun- 
tains are exactly the same as at the base, and this also 
proves that the center of the condition producing the 
changes must be far above these mountains. 

4. There is no movement of air or moisture parti- 
cles by air currents in a vertical direction in them. 

The theory of an uprush in a Low is the most tena- 
ciously held of any in meteorology. It is the primum 
mobile of all views of storm generation, There is not 
one scintilla of evidence that such an uprush exists ex- 
cept in imagination. One or two reasons for denying 
this have already been given, one other only is here 
noted from many. Since there is friction with the 
earth, the lower part of this uprush would lag far be- 
hind the upper, and in a very few minutes the verti- 
eality of the uprush, upon which alone its integrity 
depends, would be entirely obliterated and the whole 
movement quickly brought to rest. To say, as some 
do, that the upper part of this uprush separates off 
and goes gyrating ahead of the lower part, and after- 
ward communicates its gyrations through a frictionless 
medium to the earth, seems very strained. Computa- 
tion has shown that it would require over 20 years for 
such gyrations to pass vertically through 300 feet in a 
frictionless medium. 

5. There is no extended horizontal transference by air 
currents of material particles in them. 

This is probably the most important proposition of 
all that can be advanced, and it will be the one hardest 
to accept by those who have been taught that our 
LOWS are enormous whirls transported in the drift of 
'the upper atmosphere. The truth of this proposition 
is shown by the fact that while the Low travels, in 
the United States, in winter, at the rate of 35 miles 
per hour, the wind rarely attains half that, and even 
then the wind does not blow steadily from the west. It 
is easy to see that if the wind were blowing at the rate 
of 35 miles per hour in front and toward the Low, the 
velocity of particles in the Low toward the east 
would just counterbalance this motion, while on the 
west side, if the wind blew straight toward the center, 
the velocity should be 70 miles per hour, but we know 
that the wind velocity is nearly uniform on all sides. 
Again, in a HIGH having the same velocity, about 35 
miles per hour, there is almost a dead calm. In this 
journal for January 18 of the present year I have 
shown that one of the most important characteristics 
of a storm is an enormous increase in the dew point or 
amount of moisture over thousands of square miles in 
front, while there is as great a decrease in the rear. 
These effects are in no wise due to heat, winds, evapo- 
ration or any other cause acting at the earth. I have 
also found that the diminution in the rear cannot be 
due to the advance of a HIGH with cold dry winds, be- 
cause it often takes place when that does not follow 
up the Low. 

It is probable that this drying takes place at some 
height ia the atmosphere first and works down. What- 
ever it is, it cannot be due to the onward movement 
of air particles, now full of moisture and almost im- 
mediately after with the woisture sucked out, as it 
were. It is well known that it is one of the most diffi- 
cult things to either saturate air or deprive it of its 
moisture. 

It would seem as though such transference of parti- 
cles were improbable, but it may be asked, how can 
the changes be brought about by the HIGH and Low if 
they do not travel? May we not consider these phe- 
nomena the result of anotheraction? Suppose we have 
two spheres 1.000 feet in diameter carried through the 
air at a height of 1,000 feet, the one very hot and the 
other very cold, and we had thermometers delicate 
enough to register changes in temperature of the air 
at the earth, the resulting phenomena would be ex- 
actly those that we now observe on the passage of a 
LOW and HIGH. 

6. They are almost entirely independent of the drift 
of the atmosphere, though they may affect that. 

It will be conceded, on all sides, that the clonds drift 
in the atmosphere. This drift is almost invariably 
from west to east, but we often notice our HIGHS and 
Lows changing position from north to south. The 
best proof of this proposition, perhaps, is to be found 
in mountain observations. Asa HIGH approaches, the 
drift or wind at the mountain station dies down and 
becomes about half the apparent motion of the HIGH, 
while with the approach of a Low the drift increases 
to nearly double the motion of the Low (see Journal 
of Franklin Institute, July, 1888). Now, as we have 
just seen, the progression of the HIGH is practically the 











same as that of the Low, so that, if anything, the 
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drift of the atmosphere is changed by the progress of 
HIGHS and LOws instead of their motion being de- 
pendent upon the drift. 

7. They are independent of temperature changes both 
above and below, and, in fact, bring about the latter. 

This proposition comes next to 5 in importance, and 
is reaily established by that. If it can be sustained, it 
givesthe death blow to most modern theories of the 
generation of the HIGHS and Lows. We find exactly 
the same temperature changes at our highest stations 
as at the base, and hence it is very evident that the 
center of influence in the HIGH cr LOW must be far 
above our highest station, or more than three miles 
above the earth. It is possible that the conditions pro 
ducing our HIGHS and LOWS extend to the limits of 
the atmosphere. We are taught that the sun heats upa 
limited portion of the earth, and this in turn heats the 
air, and the air above is heated layer by layer ; while 
there may be a limited action of this kind, yet it is evi- 
dent that that could not account for more than a 
small fraction of the heat in our Lows, and it would 
not account at all for the cooling in the HIGH. Some 
think that the air near the earth becomes heated, and 
this starts a rush of air upward, but it is very evident 
that such a motion of a warmed particle cannot be 
maintained as we have seen under 4 

8. They are independent of direct heat influence from 
the sun. 

This is plain in the case of HIGHS, since they show a 
lack of heat, and it is also true for..ows, since they have 
a continued heat action through the night. The fluc- 
tuations in temperature on the advance of a LOW are 
much greater in winter than in summer, though it is 
plain that the sun's influence is very much greater in 
the latter case. 

It will be seen at once that these 8 propositions are 
largely negative, and that we have advanced very little 
in our studies regarding HIGHS and Lows. It is plain 
that nearly all of them are most intimately connected, 
and must stand or fall together. No attempt has been 
made to theorize, but it has been my desire to present 
facts as simply as possible. If any one has been led to 
think of these things, and will enter upon a discussion 
of this interpretation of the facts, I shall be entirely 
satisfied. ‘ 
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Anchoring Bolts into Stone, 

The Engineering and Building Record quotes from 
a letter to the Troy Polytechnic some interesting par- 
ticulars about the usefulness of varicus substances for 
anchoring bolts into stone. It was necessary in the 
construction of an elevated railway, in a place where 
the line led over rock, to anchor the foundation by 
bolts to the ledge, and in view of the expense and other 
objectionable qualities of sulphur and lead for this 
purpose, it was resolved totry whether cement could 
not be made available. 

To test the question 14 holes were drilled in a ledge 
of limestone rock, all 42 in. deep, and bolts, some % in. 
and some 1 in., were set in the holes. Around four of 
the bolts sulphur was then peured, lead was put in 
around four more, and Portland cement, mixed neat, 
around the remaining ones. Two weeks later the bolts 
were pulled by a powerful lever. Out of those run with 
sulphur, one was drawn out under a strain of 12,000 
lb. With the others the iron yielded before the sul- 
phur gave way. Three of the bolts calked with lead 
also broke in place, one pulling out; »ct of those set 
in cement, one yielded slightly and then broke, while 
all the others broke in place, showing that Portland 
cement is not only cheaper for setting iron into stone, 
as well as less likely to corrode the iron, but is stronger 
and much more easily applied. This account reminds 
us, the journal above referred to adds, of a little expe- 
rience of our own, which has a certain interest. 

In the construction of a building where external an- 
chors are used, some of the bolts, which were built 
through the walls, were sent, by a mistake of the 
maker, with the ends cut for wood screws, instead of 
being threaded fora nut. As the work was being hur- 
ried, and there was not time to wait for others, they 
were used, on the assurance of the waker that he could 
fit nuts to them. After the walls were ready for the 
anchors, it was found that no machine was made which 
would tapan iron nut to fit a wood screw, and the 
manufacturer made nuts of Babbitt metal which were 
forced on the screw. ‘They were rejected by the archi- 
tect on account of the softness of the meta!, and a bolt, 
with the nut, was tested at the Watertown Arsenal, 
on the Emery testing machine, te determine the resist- 
ance of the nut. The bolt was pulled in one direction, 
and the nut in the opposite one, and neither yielded 
until a force of 5600 Ib. had been applied, when the 
nut burst, the threads stripped, and the bolt pulled 
out. The bolt was % in., somewhat deeply cut, so 
thatthe resistance of the nut was about three-quarters 
of the strength of the bolt, and if it had been made 
thicker, the iron would probably have yielded before 
the soft Babbitt metal. 
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UTILizine scrap steel rod by welding it and draw- 
ing it into fence wire is one of the recent successes of 





electric welding. 
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LAKE STEAMERS BUILT BY A CLEVELAND FIRM. 

During the past nine months the Globe Iron Works 
Company, of Cleveland, O., has been building steel 
steamers of the class shown in our illustration, for the 





freight business on the great lakes on our Northern 
border. at the rate of about one steamer a month. 
This business will compare favorably with that of any 
other shipbuilding firm in the world, being exceeded, 
probably, in only one or two instances, for these 
steamers have a carrying capacity of about 3,000 tons 
The vessel shown is of the same style as eight 





each 
others built during the 


tion to attaching wires in such a manner as to estab- 
lish unbroken connection from Washington with points 
in every section of the Union to which the lines extend 
their ramifications. A dozen seconds before the time 
bell is to strike a few warning ticks come flashing along, 
and at the very moment when the sun passes over the 
seventy-fifth meridian a current gives a single throb 
from Maine to Florida and from the Atlantic to the 
Pacific, informing an expectant nation of the time of 
day. 

Now the way in which the telegraph company makes 
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per is supported upon a suitable pedestal, and the base 
has a hollow upward projection in which is a cavity 
for the reception of oil or other lubricant, and 
in which is journaled a hollow tool-carrying shaft, 
with a change speed gearing, the arrangement per- 
mitting of the use of a large quantity of oil, so that the 
gears may run submerged, and be tightly inclosed, to 
prevent the entrance of dirt or chips. Motion is com- 
municated by means of a transversely arranged prim- 
ary shaft having on one end a pulley and on the other 
end a crank. Upoa the forward end of the hollow 
shaft is}a circular head in 
which the dies and cutting- 





present year, and has a 
length of keel of 296 feet 
length, over ali, 312 feet; 
beam. 40 feet: moulded 
depth, 24 feet 7 inches; 
draught, 15 feet 6 inches. 
Her engines are triple ex 
pansion, with evlinders 24 
38, and 61 inches in diame | 
ter respectively, and with 
a 42inch stroke. She has 

an independent air pump 

condenser Her wheel is 
sectional! and 14 feet in dia- 
meter, with a lead of 17 
feet She has two boilers 
of the Seotch type, each 
14 feet in diameter and 12 
feet 6 inches long, with 
three furnaces, the boilers 
being designed to carry 160 ‘’ 
pounds pressure. She has | 2 





éight loading and two fuel 
ing batches, with steam 
windlass and capstan for- 
ward, steam capetain aft, and steam steering appara-| 
tus. 
not carry any canvas 

The tonnage of vessels built upon the great lakes 
has shown a remarkable increase within the past two| 
or three years, and there are striking indications that | 
the growth will be even more pronounced in the next 
two or three years. As reported by the Bureau of 
Statistics of the U.S. Treasury, the tonnage built on 
our Northern lakes for the fiscal year to July 1, 1889, 
was 107,080, while for the fiscal year 1887 it was but 
56,488. The vessels buiit on the Mississippi River and 


the same authority, to 12,202 tons, those built on the 
New England coast to a tonnage of 39,983, while the 
entire seaboard, Atlantic and Pacific, contribute a ton- 
nage of 111,852, or an amount very slightly in excess of 
the tonnage put afloat on the great lakes. The largest 
amount of tonnage ever built in any one year on our 
entire seaboard was 310,421, in 1864. In that year 
there was built on the great lakes 49,151 tons, and the 
total was 415,741 tons, against a total of 231,134 tons 
the past year 
—-— — + owe = 
Proposed Tunnel between Ireland and Scotland, 

A public meeting, convened by the mayor of Belfast, 
has been held to consider a scheme for constructing a 
tunnel between Ireland and Scotland. Mr. Barton, 
civil engineer, submitted his scheme, which is to con- 
struct a tunnel from the junction of the Belfast and 
Northern Counties Railway, four miles inland from 
Whitehaven, on the Antrim coast, to the center of 
Wierston Hill, in Wigtonshire, also about four miles 
inland, the whole length to be about 34 miles. The 
scheme hasthe support of Sir Douglas Fox, engineer 
of the Severn Tunnel, Sir Benjamin Baker, the Forth 
Bridge engineer, and Sir John Hawkshaw, of London. 
He estimated the total cost at £8,000,000, and the tun- 
nel could be completed in ten or twelve years. The 
meeting passed resolations recognizing the importance 
of the scheme, urging the government to render finan- 
cial assistance, and appointing a committee to con- 
sider and report upon the whole question. 
oe 

How Time ts Distributed by Telegraph. 

The Naval Observatory at Washington considers it 
an important part of its business to determine aud give 
away to any one who chooses to ask for it absolutely 
correct time at noon each day. Experts paid by Uncle 
Sam wake the computations and press the batton at 
precisely 12 o'clock, thas communicating the hour to 
the various departments in this city. The Western 
Union is permitted to have its instruments in the room 
whence the message is sent, with an attachment to the 
button, so that the news is flashed directly from the 
observatory without even the aid of an operator all 
over the United States, reaching even so distant a point 
as Sau Francisco within the space of not more than one- 

{th of asecond. For such is the utmost twinkling re- 
quired for the passage of an electric spark through 
3,000 miles of wire 

To accomplish this the telegraph company is obliged 
to take ali other business off the wires each day just 
before 12 o'clock. Three minutes and a half before 
noon arrives operators io all parts of the-country cease 





Like all the other boats of this class, she does| selling it to people all over the United States who have 
clocks and find it of importance to keep them right. 


observatory and the wires connecting these instru- 


graphic operations for four minutes in the busiest part 
of each day throughout the entire country is not in- 
ite tributaries for the year to July 1, 1889, foot up, by| considerable.—Com. Gazette, Pittsburg. 
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A REPRESENTATIVE FREIGHT STEAMER ON THE GREAT LAKES. 


money by distributing the time in this manner is by 


In this manner it keeps corrected by electricity to ab- 
solute solar time no less than 7,000 clocks in the eity of 
New York alone. All that the company is obliged to 
pay is the cost of maintaining its instruments at the 


ments with the main office in Washington. But it 
must be remembered that the cost of stopping tele- 
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A MACHINE FOR THREADING AND CUTTING OFF 
PIPES, ETC. 
The illustration represents a recently perfected ma- 
chine, patented by Mr. Arthur W. Cash, which pre- 
sents many novel features, and is designed to perform 
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A PIPE-THREADING AND CUTTING-OFF MACHINE. 
accurately and rapidly a wide range of work in thread- 


ing and cutting off pipe, shafting, ete., while being 
simple and durable ip its parts, and capable-of being 








sending or receiving messages and devote their atten-, 


operated either by hand or power, The machine pro-| 


off tools are mounted, the 
dies being secured upon 
die blocks radially movable 
in the head, while the face 
of the head bears gauge 
marks by which the 
standard marks upon the 
diese may be set. Behind 
each of the die blocks is a 
short shaft journaled in 
the head, each shaft hav- 
ing an eccentric wrist pro- 
jecting into the die block, 
and its inner end carrying 
a small gear. Toothed 
sections in the periphery 
of a ring mesh with these 
gears, and immediately at 
the rear of the ring isa 
hand wheel, which, with 
the ring, gear, and eccen- 
trically placed wrists, im- 
parts radial movement to 
the die blocks and dies in 
the head, to project the dies inward to operate upon 
the end of a pipe or bar, or withdraw them, leaving the 
center of the hollow shaft clear for new work. 

The cutting-off mechanism consists of small carriages 
arranged opposite each other in the head between the 
die blocks, each of the carriages having an adjustable 
tool, and being moved inward or outward as desired 
by feeding screws. The threading dies and cutting-off 
tools are so arranged as to prevent any possible damage 
to work by their simultaneous operation, the dies when 
at work projecting into the field of the cutting tools, 
and the latter, when in operative position, preventing 
the engagement of the dies with the work. 

A vise, whose base is adapted to slide upon ways on 
the end of the bed, as shown at the right in the en- 
graving, presents the work to the tools, so the work 
is rigidly held against all movement for the cutting- 
off operation, or is held against rotation and given an in- 
ward feeding movement for the operation of the screw- 
cutting dies. The power is applied directly at the rear 
of the vise jaws, so that the end thrust of the screw is 
borne by the standard instead of by any part of the 
machine out of line with the jaws. In cutting threads, 
the work is forced into engagement with the dies by 
means of a transversely extending lever fulerumed on 
the vise base, and is there held until the threading is 
completed, when, instead of reversing the machine or 
imparting movement to the work, the latter may be 
disengaged by turning the hand wheel operating the 
die blocks. In the work of cutting off, after adjust- 
ment, the tools are operated into initial engagement, 
when a movable trip engages the arms of small feed 
wheels, feeding the cutting tools inward inter 
mittently at either of two speeds until the pipe 
is severed. The hollow tool-carrying shaft being 
open at both ends, pipe of any length may be operat- 
ed upon. 

This machine is manufactured by the Armstrong 
Manufacturing Co., Bridgeport, Conn. 

Luminous Paint. 

We have before spoken of the new German manu- 
facture of luminous paint, by which oi! or water colors, 
shining by night with white, red, blue or yellow, ac 
cording to the variety desired, can be sold at retail at 
abont a dollar a pound, while the price of the Balmain 
paint, as made and sold in England, is about nine 
dollars a pound. 

On account of its high price, the Balmain paint 
has never come into extensive use. It was evidently 
good, but, as the expense of covering a wall with it 
amounted to about two dollars a square yard, it was 
impracticable to use it, as the manufacturers recoil 
mended, for painting the interiors of cellars, railway 
tannels and other dark places, and it came at last '0 
be used only for painting match boxes, key holes «0: 
small objects. The German luminous paint, whic! 
is sold in Berlin by Fretzdorf & Mayer, Steinmetz 
strasse 15, and in Dresden by Gustav Schatte & Co. 
costs only about seventeen cents for enough to cover 
a square yard of surface, so that it would be reall) 
possible to paint a room with it, without ruinou- 
expense. At present, a good deal of it is used |" 
painting cracifixes and images of saints, which find * 
ready sale in Germany, and are exported in large 
quantities.—Amer. Architect. 
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A FOLDING TABLE FOR PAPER HANGERS. 
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testing and measuring objects on its inner surface, but 


The table shown in the illustration folds in a wan-| by extending the blade in the opposite direction a 
ner somewhat similar to a checker board, the legs fold- | square will be formed with graduations on its outer 
ing completely within the covers formed by the top of | edge. 
the table, the under side of which has downwardly} For farther information relative to this invention 
projecting strips on each section to constitute a hollow | address Mr. R. E. Woodruff, the patentee, No. 192 
box when folded, with means for retaining in position | Hannah Street, W.. Hamilton, Ontario, Canada. 


a ruler and rotary cutting tool. On the upper surface 
of the table are two longitudinally extending metallic 
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The Benefit of Coffee, 


plates, of zine or other soft metal, constituting suita-| Dr. I. N. Love, of St. Louis, ina paper on this sub- 
ble surfaces on which to cut the paper. The four legs | ject, said that his experience for five or six years past 


are separately hinged to fold, two within each section, 





BOYSEN’S FOLDING TABLE FOR PAPER 


as shown in one of the views, and when the table is set 
up, each leg is held in place by a small metallic rod, 
hinged at one end to the bottom of the table at one 
side, and engaging an eye on the leg. The legs are 
further stiffened by a cross rod joining the end legs, 
such rod being pivoted on one leg and having a hook 
engaging an eye or pin on the other leg. The cutting 
implement consists of a handle, in the lower end of 
which isjournaled a rotary cutting wheel, the handle 
being so formed that the cutter may be readily but- 
toned upon a stud on the under side of the table when 
the latter is folded. The cutting wheel is of hard 
wetal, such as tempered steel, and well adapted to cut 
wet paper. The table is preferably made about six feet 
long by two feet wide, the figure at the right in the 
picture showing it folded so as to be conveniently car- 
ried under the arm. 

For further information relative to this invention 
address the patentee, Mr. George H. Boysen, No. 4312 
Frankford Avenue, Philadelphia, Pa. 
2 

SEVERAL USEFUL TOOLS IN ONE. 

The illustration represents a compact combination 
of correlative tools for the use of wood and iron work- 
ers, to permit them to be carried as one piece in the 














WOODRUFF’S COMBINATION IMPLEMENT. 


pocket. It 1s a combined rule, square, bevel, scribe 
gauge, spirit level and dividers. Fig. 1 is a side 
view of the device folded, Fig. 2 shows its -principal 
portions emplofed as dividers, Fig. 8 is an inner 
View of a joint section, Figs. 4 and 5 represent trans- 
Verse sections of the device when folded, and Fig. 6 
shows it in the form of a square. The stock has two 
qual sized strips or side pieces held spaced apart at 


oneend bya slightly tapered block, a slotted blade| covers being provided for readily covering 


piece being held intermediate of the main side pieces 





had been strongly in favor of taking a cup of strong, 
black coffee, without cream 
or sugar, between two glasses 
of hot water, before rising 
every morning—at least an 
hour before breakfast. The 
various secretions were stimu- 
lated, the nervous force was 
aroused, an hour later a hear- 
ty meal was enjoyed, and the 
day’s labor was begun favora- 
bly, no matter how the duties 
of the day and night preced- 
ing might have drawn upon 
the system. Another cup at 
four in the afternoon was suf- 
ficient to sustain the energies 
for many hours. In this way 
the full effect was secured. If, 
along with this the proper 
diet was taken at the proper 
times—and the ideal diet for 
those who make large 
draughts upon their nervous 
systems and expected to have 
them honored was hot milk— 
and at least eight hours of sleep were taken out of 
every twenty-four, one’s capacity for work would be 
almost unlimited. 
oo? a. oe - : 
AN IMPROVED HEAD-LIGHT FOR LOCOMOTIVES. 

The illustration represents a locomotive head-light 
in which the lamp may be filled and regulated from 
the outside, or an incandescent light may be used in- 
stead of an oil lamp, while the construction provides 
for the display of various signals without the use of 
separate lamps, a receptacle being also provided in 
whicb day signals may be kept in position for ready 
use. A slide adapted to support the reflector is mount- 
ed on a suitable bracket upon the bottom of the lantern 
casing proper, as shown in the small view. The re- 
flector is made of two separate sections, divided verti- 
cally and transversely at the point where the lamp 
chimney passes up, the front section having side flanges 
with movable slides connected to that section by 
springs, while the rear end of one of the slides is con- 
nected by a hinge to the rear section of the reflector. 
The other slide has a handle for its convenient 
manipulation, the construction being such that the 
rear section way be swung aside when desired, or 
drawn rearwardly against the tension of the springs to 
admit the lamp chimney between the front 
and rear sections of the reflector, as shown. 
The oil reservoir has a downwardly sloping 
upper side, to facilitate the adjustment of 
the lamp under the rear end of the reflector, 
and a filling tube, whose outer end is up- 
wardly curved and provided with a cap, 
extends from the reservoir through the cas- . 
ing. The burner has a wick raiser or regu- 
lator, a shaft from which extends through 
the rear wall of the casing, where it termin- 
ates in a hand wheel, the construction being 
| such as to prevent the wick from being jar- 
|red down into the wick tube by the jolting 
lof the locomotive. One side of the casing 
| bas a sliding door at its rear end, witha 
| glass-covered opening through which the 
interior may be inspected, while one of the 
| sides of the rear section of the reflector has 
a similar opening, whereby the flame of the 
|lamp may be observed while it is being ad- 
| justed. When an electric incandescent light 
| is to be used, its bulb has a bail to which is 
| attached a wire passing through a staple on 





HANGERS. 








397 




















at the front end of the casing, by which the day sig- 
nal will be suspended, as shown in the large view. 

The construction is designed to be economical, and 
to give all the day or night signals which may be re- 
quired without the use of extra lamps. For further 
information relative to this invention, address the pa- 
tentee, Mr. William J. Burke, Box 900, Seattle, Wash- 
ington. 

~ ++. -. -—— 
IMPROVED CROZE 

The improved adjustable croze shown in the annex 

ed engraving is constructed so that it may be instant- 





ADJUSTABLE CROZE. 


ly adjusted to barrels of different sizes. The large 
segmental plate which rides upon the rim of the bar- 
rel supports the other parts. Below the large segwent- 
al plate is supported a smaller plate of similar form, by 
three rods extending through the upper plate. The 
lower plate carries two cutters and a plow for forming 
the croze. The central rod extends through a guide 
attached to the upper ‘plate, and tothe upper and 
lower plates upon this rod is placed a spiral spring. 
The guide of the central rod is furnished with ears in 
which is pivoted a lever which bears upon the end of 
a short rod arranged parallel with the segmental plate, 
and provided with a retractile spring for drawing it 
away from the central rod when the lever is released. 

The cutters are placed in any desired position, and 
the central rod is clamped by pressing the outer end of 
the lever as the upper segmental plate is grasped to 
operate the tool. By this means the cutters may be 
instantly clamped so as to cut a groove for the barrel 
head at any desired distance from the rim of the bar- 
rel. The side rods are furnished with collars having 
set screws by means of which the downward movement 
of the lower plate is limited. 

The perspective view. Fig. 1, shows the application of 
the croze toa barrel; Fig. 2 is a sectional view show- 








| the inner side of the casing, the bulb being 
| projected into a reflecting fannel adapted 
to fit in the front section of the reflector, the 
rear section of which is then swung to one 
side. In the front of the casing, at each 
side, are screw-threaded flanges or collars, 
at the outer ends of which variously colored 
glasses are suitably mounted, to give such 
signals as may be required, suitable caps or 








‘or exposing the light as desired. A supple- 


and & screw bolt and nut being adapted to clamp these | mental bottom forms a space below the lan- 
pleces, while a longitudinal rib on the inner surface of | tern casing proper, and the side walls of this space| ing the guides for the rods; and Fig. 3 is a sectional 
one side piece of the stock mates a transverse groove in | have longitudinal cleats adapted to support a series of | view taken at right angles to the plane of Fig. 2. 

the blade piece near one end, to hold the blade at right | day signals, the several signal plates carried here hav- 
angles to the stock when the mb and groove are inter-| ing at their rear ends laterally extending lugs, which, | liam Kampfe and Joseph Nagengast, Bayonne, New 
locked. As shown in Fig. 6, the square is available for | when the plates are drawn forward, will engage catches | Jersey. 
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BURKE’S LOCOMOTIVE HEAD-LIGHT. 





This invention has been patented by Messrs. Wil- 
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Setence Senses. 

In the past ten or fifteen years there has grown up a 
need for special training of the senses, in order to use 
properly scientific inetruments, not in study or in any 
way applying to it, but as necessary adjuncts of busi- 
ness communication in every-day life. 

First on the list will come the telephone. Most per- 
sous using one for the first time find themselves abso- 
jutely Aors de combat, unable to recognize a familiar 
voiee, and are only conscious of the most helpless hear- 
ing-deafness. After a short‘training the ear and mind 
adjust themselves with wonderful nicety to the new 
duty required of them, and learn to recognize a voice 
as unerringly as though talking face to face with the 
individual who is, perhaps, miles away. 

Following closely in the wake of the telephone, 
which may be looked apon as the pioneer of the in- 
ventions which will later rely upon the auditory nerves 
or hearing for their use, is the graphophone, a marvel- 
ous little machine, whose fitness for the work it has to 
do is so wonderful that, were it not explained on purely 
scientific principles of natural laws, man would think 
the inventor of it in league with the “ Buyer of Souls.” 

It records sounds by the vibrations of the air acting 
on a steel stylus, which is so placed that it cuts or 
traces fine lines on a cylinder of rubber coated with 
wax 

These lines are of varying depth, according to the 
foree of the sound waves, 

The vibrations or sounds are reproduced by the afore- 
mentioned cylinder being revolved under a small sty- 
lus to which is attached a pair of tiny ear trumpets 
which are so adjusted that they transmit with absolate 
fidelity every sound wave to the ear. 

It is impossible to predict the boundary line of scien- 
tifie discoveries, and the uses to which man may put 
them in the near future. 

Bat to follow out the idea of the trained senses, take 
the vision, how the microscopist with his little instru- 
went is every day opening new vistas. 

It is only the sapreme intellect of the human wind 
which renders what may be called the brute senses of 
man of nse to him, because when untrained they rank 
far below the senses of the animal, though in the latter 
they are not so evenly balanced as in man. 

The eagle and condor have wonderful vision. Of 
these birds it is said that the former can face with an 
unflinching eye the sun when shining with full noon- 
tide glory, and of the latter Prescott in his ‘‘ Conquest 
of Mexico” says, ‘The sight of the condor of the 
Andes is almost beyond belief. When a horse or mule 
drops by the roadside, scarcely a moment passes before 
one or more of these huge birds may be seen hovering 
over the unfortunate animal, proving plainly that they 
are guided by sight alone.” 

The sense of smel! in animals is perhaps found in the 
highest perfection known in the well- bred bloodhound. 
This animal will follow a trail hours after the man or 
anima! has passed, and never lose it, even though it 
had been passed over by hundreds. 

The sense of touch possessed by the clumsy-looking 
elephant is most wonderfal. The tough-looking hide 
which covers him would never make one think he 
could lay claim to the sense of touch in any degree of 
perfection 

Maa sapplements what he lacks by using his know- 
ledge of the laws of nature. Thus with the aid of the 
microscope and telescope he can compete with the 
eagle and condor. 

Up to the present time he has not invented any in- 
strament which will aid in distinguishing odors, but 
passing over that, he has covered nearly the entire 
range embraced by the five senses—sight, taste, touch, 
smnell and hearing. 

When we speak of trained senses, we do not for an 
instant mean to imply that the man of the present age 
is better equipped by nature with the senses than his 
ancestors were, but that by the aid of scientific instru- 
ments he has supplemented the ase of these senses to 
an almost supernatural extent. However, beyond a 
certain point he cannot go, as it is only in his power to 
use intelligently the things that be, not to create. 

Every invention of man thus far has only consisted in 
some new or perhaps forgotten application of a law of 
nature, and is not in any way dependent on the in- 
ventor personally, save in his ability to make his know- 
ledge of practical use to the majority of mankind. 

The man of science is the idol of the present age. His 
daring and snecess in the field of invention have 
blinded the eyes of the people to the fact that there 
can be a limit to bis power, and make them lose sight 
of the reality that he is only a pupil in the school of 
natare, where the doors are open to all. 

It is not probable that any special benefit will be 
dote mankind physically by this training, for it does 
not dewand any abnormal conditions. It is simply a 
better understanding of our physical capability of 
using our senses by intelligently applying them to ob- 
tain a result known to be as certain as the law, *‘ water 
seeks its own level.’ 

There is a vast change in the tendeney ot the invent- 
ors of the present age, and this generation specially. 
Porce is guided rather than controlled, and the result 
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is that machinery has become more delicate and often 
more simple, but requiring by that very fact a more 
highly educated mind to operate it than did the crude 
machinery of the early inventors, where muscle was as 
much needed as knowledge. All that is ‘changed. 
Ignorance is now often death-dealing, particularly 
when electricity is the motive power or where chemi- 
cal compounds are used. 

Every day adds to the necessity for a practical work- 
ing knowledge of the numerous inventions which are 
now found in daily use in all civilized countries the 
world over. 

No one who has ever read “John Halifax, Gentle- 
man,” can forget the masterly description given of the 
personal antagonism felt by the working men to the 
machinery which was placed in his mill by the hero. 

In their blindness they could not realize that mental 
labor placed them ona higher plane than manual labor, 
and that machinery at its best can only supply muscle, 
not mind, and that they were being given, by the very 
machinery which they were bent upon destroying, their 
one chance to be something more than were machines 
themselves. 

It is to be hoped as the world grows older it grows 
wiser, and that we are being carried to a “ Golden 
Age ” on the wheels of the inventions of the twentieth 
century. DorRsEY BARTON. 

2 me te 
A SIMPLE FORM OF GAME. 

The game board shown in the picture is not unlike a 
checker board, but it bas a surrounding marginal 
flange, and upon the lines or at the intersecting points 
of the squares are upwardly projecting pins, so ar- 
ranged that they will appear in aligning parallel rows. 
The game has been patented by Rev. Norbury W. 
Thornton, of Geneseo, Ill., and is styled by the in- 
ventor ‘“* The Race Problem.” The players have twelve 
white checkers for one side and twelve black checkers 
for the other side, and the first play is made by snap- 
ping a checker inwardly from the outer side, with 
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the intent to lodge the piece behind one of the cen- 
tral pins, out of reach of a similar play from an op- 
ponent. It is the effort of each player, then, in this 
manner, to place as many of his pieces centrally on 
the board as possible, knocking outside of the area of 
the pegs or pins the pieces of his opponent. Two hun- 
dred points are designed to constitute a game, the 
highest count being for the central space, and the 
count diminishing proportionately toward the margin, 
all men outside of the pegs or pins counting ten for the 
opposite side. 
ee 
Borate of Soda in the Treatment of 
Epilepsy 
was first proposed by Charles F. Folsom, of Boston, 
in 1881. Gowers reported four cases treated with the 
remedy, three of which were entirely cured. 

Lately, Hl Siglo Medico reports, Senor Dijond has 
tried the remedy in 25 old cases in which the bromides 
had been employed without any real benefit. The 
duration of the treatment with the borate of soda was 
from four to seven months, the doses of the remedy 
varied from one to six grammes a day. 

One case was completely cured, and all the others, 
except six, were much improved. 

The experiments heretofore made prove that the 
remedy can diminish the frequency of the epileptic 
seizures in a very large pumber of cases which are not 
influenced favorably by the bromides. 

The borate of soda may be given in doses of six 
grammes, daily, without any risk to the patient, but it 
is necessary to begin with one or two grammes a day 
and gradually increase the dose. 

The following formula is recommended : 


The 


Gatep VSsEE, HO cccsvcccecccss oe. cecesse lto 6 grammes, 
GR BEE, GIO ic. cencescsseecs.ccsee @% HH © 
ae eat 


M. 8.—To be taken in two doses, one in the morning 
and one in the evening. 

For doses larger than four grammes, one gramme of 
glycerine should be added for each gramme of borate 
in excess of four. 

For the prolonged use of the remedy, Senor Dijond 
recomwends the following : 

10 - 
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Syr. aurant. carb........... - oe 


M. 8.—To be taken in spoonful doses. An ordinary 
spoonful contains two grammes of the borate of soda. 
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An Automatic Photecraphist, 

According to The Electrical World, the application 
of the nickel in the slot principle to automatic photo- 
graphing is about to be accomplished. Mr. Matthew 
J. Steffens obtained a patent on the device December 
11, 1888, and has others pending. The mechanism 
is operated by two separate and distinct electrical] 
circuits. In securing a photograph, a quarter of a 
dollar is passed through a slot and the visitor takes 
the desired position, and then gives a slight pull to the 
cord in front of the case, when the shelter in front of 
the lens of the camera is automatically drawn aside, 
and the flashing of some magnesium in a brass pan, 
fired by the heating to incandescence of a platinum 
wire, throws the necessary lights, and a perfect nega- 
tive is secured on a plate having a white background 
and made of flexible celluloid. This part of the opera- 
tion, the writer says, requires but two seconds of time. 
The visitor then waits while the plate is rolled over two 
smal] wheels and gripped by two rubber tapes, which 
earry it through the developing, fixing ~nd washing 
fluids, and finally pass it through a second aperture 
or slot, a perfected photograph. The entire move- 
ment of the second operation is controlled by an elec- 
tric motor operated by a current from a primary 
battery. The necessary chemicals are each supplied 
separately from an airtight reservoir, and the flow re- 
gulated by a dial apparatus to correspond with the 
temperature of the atmosphere and the strength of 
the chemicals. 

The machine will be placed in drug stores and other 
places where “‘slot” machines are found to pay. It is 
said that this device can be used in securing instan- 
taneous photographs of criminals while they are be- 
ing booked, and that it will be used by railway com- 
panies to prevent improper use of mileage tickets, 
though the success of this latter application is doubt- 
ful. The model of the machine was made by the 
Franklin Electric Company, of Chicago, for the in- 
ventor, who is a well known artist of Chicago. 

To verify the statement of our valued contemporary 
before publishing it, we sent the article to the electric 
company who constructed the apparatus, to know if 
it worked satisfactorily, to which they reply as fol- 


lows: 
Chicago, Oct. 30, 1890. 


Messrs. Munn & Co., Editors ScIENTIFIC AMERICAN. 

Gentlemen: In reply to yours of Oct. 24, the auto- 
matic photographie machine was built by our com- 
pany for Mr. M J. Steffens, the inventor. 

Regarding the merit of the invention, would say 
that the first machine, as described in inclosed article, 
was a success, but the inventor was not satisfied, 
as the mechanism was too complicated. 

Our company has built four different models for the 
inventor, and the last one, which has just been com- 
pleted, is very simple and promises to be a great 
success. 

As the patents are not yet issued, we cannot give you 
a description of the machine, but it seews to work per- 
fectly, day or night. At night or in dark places a mag- 
nesium light is used. The inventor controls the mag- 
nesium or any artificial light used in automatic photo- 
graphic machines, grantedin former patent. 

Pictures taken in daylight are very good, and the 
way the inventor uses magnesium light now seems as 
good as can ever be expected. Any one can work the 
machine, as there are no cords to pull or buttons to 
press, as the coin does it all. The time required to 
complete the picture is two and one half minutes. It 
is delivered with a metallic medallion-shaped frame, 
and the entire work is done by the aid of electricity. 
We will request the inventor to furnish you with the 
details of the machine, as we know him to be an ad- 
mirer of the SCIENTIFIC AMERICAN. 

As perhaps you are aware, Mr. Steffens is also the in- 
ventor of an aerial camera which caused some notice 
a couple of years since, and we are now constructing 
for him an improvement on the same. Trials with a 
small machine proved very successful, showing 4 
distance of twenty-two miles distinctly. 

The camera is attached to a sinall balloon, is regu- 
lated and the exposing done from the ground by elec- 
tricity. 

The negatives are made on celluloid films, and 
several hundred can be taken at each ascension. 

Yours respectfully, 
FRANKLIN ELECTRIC COMPANY, 
Per P. R. H. 


-_o 


” St. Clair Tunnel Celebration. 

The St. Clair river tunnel commission is making 
great preparations for a celebration on the opening of 
the tunnel. It is proposed to serve the banquet in the 
hole itself upon a table 1,000 feet long, 500 feet on each 
side of the international boundary, the chairman to sit 
exactly on the line’ On the Canadian side of him will 
be the President of the United States, and on the 
Awerican side the Governor-General of Canada, these 
two flanked by a string of ministers of state and nota- 
bles from both countries. The tunnel will be brilliant 
ly illuminated by electricity and the decorations will 
be intrusted to a corps of special artists. 
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Ingrowing Toe Nails, 
To the Editor of the Scientific American : 

About ten years ago I cured ingrowing nails on both 
of my big toes in the following manner, which can be 
done by any one who has the least amount of ingenuity 
and patience. First thoroughly clean the parts, and 
then pack in front of the nail cotton or lint as hard as 
may be borne. This will remain with comfort for three 
or four days, then remove and in front of the pellet 
will be found a hardened mass of flesh; scrape this 
away and repack, continuing the operation until the 
corner of the nail has grown out and is beyond the soft 
tissues of the toe. Of course easy-fitting shoes or boots 
should be worn during the treatment and ever after. 

JoHN G. HARPER, D.D.S. 
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The Sudbury, Ontario, Nickel Selt. 
To the Editor of the Scientific American: 

The Sudbury Nickel Belt, asit is called, was discover- 
ed about six years ago, during the construction of the 
Canadian Pacific Railway through the district. But 
for two or three years afterward very little develop- 
ment work was done, as it was supposed at first that 
the ore deposits were copper. The range so far as ex- 
plored is over fifty miles long, and from three to ten 
miles wide, running from Lake Wahnapilae to the 
Spanish River, in a northeast and southwest course. 
The mineral occurs in great beds that sometimes rise 
into tremendous hills and ridges above the surface, 
and covered with gosan or decomposed ore. The range 
culminates into literal mountains of mineral in the 
townships of Denison, Graham, and Drury, along the 
Algoma or Soo branch of the railway. Gold, silver, 
copper, and platinum have also been found in various 
places on the range, and even cassiterite or tin ore. 
The copper and nickel are nearly always found to- 
gether, and generally in about the same proportion in 
the ore, but in the famous vermilion mine in the town- 
ship of Denison the whole five different minerals spe- 
cified above occur. 

There are already five mines being worked on an ex- 
tensive scale, and a great many other locations being 
opened up. Three smelters or blast furnaces are in 
constant operation, reducing the ore into matte. Six 
tons of ore on an average make one ton of matte, 
which carries from twenty to thirty per cent of nickel 
and an equal amount of copper. It is shipped in this 
state, mostly to Swansea, Wales. The ore is first 
roasted in large heaps in the open air, to burn the 
sulphur out of it. 

A great number of capitalists have been here this 
season examining the nickel mines and deposits of the 
range, and from present appearances this is going to 
become one of the chief mining centers of the world 
before long. R. J. SWANSON. 

Nickel City, Ont. 











Physical Development of Children. 

Dr. Axel Key, of Stockholm, read a very interesting 
paper before the recent Medical Congress, Berlin, on 
the development of puberty and its relation to morbid 
phenomena among school children. In Denmark and 
Sweden it has been the custom for many years to weigh 
and measure the school children every year. Out of 
15,000 boys and 3,000 girls the results were as follows: 
‘In the seventh or eighth year of life boys grow con- 
siderably in height and in weight, after which a delay 
sets in which reaches its maximum in the tenth year 
and lasts till the fourteenth year, when a considerable 
acceleration of growth suddenly sets in. This accele- 
ration lasts till the end of the seventeenth year. Its 
maximum is in the fifteenth year. The acceleration is 
at first in height and later on in weight, gaining its 
maximum in the latter in the sixteenth year. At the 
end of the nineteenth year bodily development of 
youth seems to end. In girls the course of develop- 
ment is quite different. The decrease in growth after 
the eighth year is not so great as in boys and yields in 
the twelfth year toa rapid increase in height. The 
acceleration in the increase in weight comes later, but 
outstrips it in the fourteenth year. In the seventeenth 
or eighteenth year the increase is but slight. The 
increase in weight, however, sinks to zero almost in 
the twentieth year, when the growth in women may 
be regarded as ended.” A remarkable thing, as pointed 
out by Dr. Key, is that boys grow faster than girls in 
weight and height till the eleventh year, then more 
slowly till the sixteenth, and then faster again. With 
slight variation these relations obtain all over Sweden 
and Denmark. In Italy and the United States of 
America the period of puberty in girls ends at least a 
year earlier. “In the spring and summer the child 
srows more in height, while in the autumn and winter 
it increases more in weight.” ‘‘ How is it now with the 
health of school children during the development of 
puberty? It was found that 40 per cent of the 15,000 
boys in the high schools in Sweden were ill; that 14 
per cent suffer from habitual headache, 13 per cent 
from chlorosis.” ‘We ought,” he concladed, “to 
adapt our demands on the youthful organism to its 
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| strength and power of resistance during the various 
phases of development, to promote the health and vig- 
orous bodily development of youth better than we do 
now. I therefore indorse, from the bottom of my 
heart, the words which Johnna Petter Frank. the father 
of sebool hygiene, uttered a hundred years ago : ‘Spare 
their fiber still, spare the forces of their minds, do not 
waste the energies cf the fature man in the child.’” 
The Street Railway Convention, 

The popularity of the electric motor was well attest- 
ed at the recent meeting of the American Street Rail- 
way Association at Buffalo. In the West, especially, 
where it has been in continuous use for a considerable 
period, comparative estimates of economy between 
horse and electrical traction have, it would appear, 
demonstrated the superiority of the latter, at least 
from the shareholders’ standpoint. Practical men, 
used to estimating costs and familiar with both sys- 
tems of traction, gave their views, recounted their suc- 
cesses, and disappointments while looking for perfect 
service, and though not able to devise the means of 
remedying defects, furnished clear and comprehensible 
descriptions of their needs. From these it would ap- 
pear that the repair shop for electric motors has taken 
the place of the horse hospital, which, in horse railway 
service, wakes so formidable an item in the expense ac- 
count. 

How to keep the electric motor out of the repair shop. 
That appears to be the most important question now 
agitating the field. The station and overhead trolley 
wires, with a minimum of expert attention, may be 
kept in repair, but unseen and often unexplained 
causes serve to stop the wheels of the motors. Now 
it is a lame armature, again a burnt field magnet, a 
fused connection, or broken gear. These are everyday 
occurrences—so the railway men say. Not yet has the 
mechanic's cunning sufficed to make certain the work- 
ing of the axle gear and intermediate shaft gear, shaft 
pinion, and armature pinion. Then there are the 
boxes or bearings of the axle, intermediate shaft and 
armature. Trouble here is trouble all over. There is a 
large and general demand for gear and pinions whith 
won’t break, for gear that will be reasonably durable 
and at the same time noiseless. 

One of the speakers at the recent meeting said that 
cast iron might do for axle gear, which is large and of 
slow movement, but only steel was fit for intermediate 
shaft pinions. He was firm in the belief that steel does 
better than bronze in such employment, lasts longer, 
besides being less expensive. His experience with 
electric motors had taught him that to overcome the 
noise it is necessary either to have the gear covered 
and running in oil or to have the gear of wood or the 
pinion of rawhide. The large gear on the axle and in. 
termediate shaft, if made with wooden teeth and used 
with steel pinions, he had found to run noiselessly and 
to last longer. Those who gave extra care to making 
the keys in all gear and pinions tight and self-retaining 
would, he believed, find themselves amply rewarded. 
The shaft boxes and bearing, experience had taught 
him, must be made of some compound metal that will 
not wear out too fast, for but little wear on the armature 
bearing will allow the armature to scrape on the pole 
pieces of the motor. 

Continuing, he said: ‘‘The electrical parts of the 
motor in which we are most interested are the arma- 
ture, field magnets and the controlling switch or rheo- 
stat. The armature of an electric motor is its most 
wonderfal and interesting as well as its most expensive 
and troublesome part. A street car is the most over- 
loaded vehicle known to mankind. It may run a week 
with a light load, and then suddenly receive enough 
passengers to load fairly well three or four ordinary 
cars; the driver may forget to oil either the car or mo- 
tor, he may reverse the motor accidentally or purpose- 
ly to avoid an accident ; these and many other causes 
require of an armature more work than it is capable 
of. Hence a burn-out. On the other hand, the arma- 
ture itself may be at fault. An armature such as we 
use to-day consists of a shaft surrounded by a metallic 
core. Around this core is wound the best insulated 
wire, each coil terminating at the same end of the ar- 
mature and being attached there by means of solder 
or screws to the bars of the commutator. The shaft 
of the armature will in a few years become worn by its 
bearings, and it would be well to have bushings or 
sleeves placed around the shaft at those points, which 
sleeves can be removed. As there is no wear to the 
core, and as the commatator can be renewed when 
worn down, which ought not to occur in less than two 
or three years, an armature should then have as long a 
life as one could desire, were it not for the coils of wire. 
Where these coils cross around the head of the arma- 
ture they chafe on each other and destroy their insula- 
tion. Where they end in the commutator they loosen. 
By an excessive load or careless driver they burn out. It 
may be possible to repair the armature by rewinding 
one coil or by refastening the loose ends, and even 
when a deep coil is burnt the total rewinding with new 
wire should not cost but forty or fifty dollars. Could 
we but prepare for the burn-outs by having the car on 
some side track near the repair shop, where it would 
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not interfere with our ranuing time or cause a hinder- 
ing of cars, we would not feel so aggravated; but it hap 

pens invariably at the time we need every car most 
urgently. We can watch our gear /and bearings, and 
when worn they may be replaced at our convenience, 
or at night, but an armature gives out without warn- 
ing. It is on this account that those systems advocat 

ing but one motor toacar must give us positive as- 
surance of no burn-outs, for were it not for the dou- 
ble motor now so geuerally in use we would see crippled 
cars being towed into the shop, greatly to our discom 

fiture. In the matter of minor details, such as cables, 
terminals, trolleys, and gearing, the electric manafac- 
turers have made the greatest improvements during 
the past eighteen months: but so far as we can obtain 
information based on actual facts, there has been but 
little improvement in the armatures. The Edison com- 
pany has recently announced a new armature, but we 
have been unable to learn what results it may show.” 

According to the testimony given, the rheostat used 
in one system, and for which so much has been prom- 
ised, is not infrequently burnt out and often injured 
by rain leaking through the platform. A _ principal 
claim made for this rheostat is that together with re- 
sistance coils the cars are started more easily and the 
motor is less liable to burn out, an excess of current 
being avoided. As to the first claim, it would seem to 
be fairly true, but the evidence of practice does not 
support the second claim. Indeed, it was openly as- 
serted that motors using a rheostat require more cur- 
rent than those which do not use it—from 15 to 20 per 
cent more. Perhaps this is due quite as much to a 
difference in the winding in the armature or fields as to 
the use of a rheostat. As to the advisability of using 
the rheostat there seems to be some doubt, it being 
suggested to collect evidence of the actual number of 
burn-outs. An owner of an extensive plant operated 
under fairly favorable conditions testified that his fue! 
cost about $1 percar per diem, and repairs $1.50 per car 
perdiem. ‘If,” said he, *‘ we can save 10 per cent each 
day on fuel by giving up the rheostat, we do not want 
to do it at the expense of adding 25 per cent to our re- 
pair account—already much too large.” 

An example of the approximate cost of repairs is thus 
given; the figures referring to four 30 horse nower 
Sprague cars for the six months ending October 1, 
1890, each car making 90 miles a day, the grade being 
1,900 feet of 9 to 934 per cent, one 300 feet of 5 per cent, 
one 300 feet of 8 per cent. 


MECHANICAL. 
8 bronze intermediate pinions, at $14-....... v4 pocnse. oo SD 
38 steel - ia Wekiecka ote tece Wee 
8 steel armature Vecseasccusas 56.00 
4 intermediate gears, at $11..............eccceeses cere see 44.00 
2 main gears (axie), at $16.......... 5 ceeseeesse — 
Same OOM, G6 GADD. ... 2 .cccccacses cxsecee cccccee STAD 
re COE CRE, pnccesenctectnnapecesvedssn ciate 36.00 
12 armature bearings at $2.75 gece cuebenesse-@ washes 32.00 
cadbbs 60660008.0000+cvscncccces sapeadniiaee $296.00 

ELECTRICAL. 

180 carbon brushes, at 10 cents............ cence. cecee-s-. $18.00 
6 trolley wheels, at $1.25............ de sansdusevase. dea 7.0 
BGS GRAIG, OF GID i oo cise ccvccccsevcccccovessece - 60.00 
6 armatures repaired, at $35................... oor ccee 210.00 

$205.50 

For labor : 
2 motor repair men, at $50 per month. es 
Tota)... Wikab is dvembe aende seen si ee 


Average per diem per car, $1.62. 

There are other minor repairs that would increase this about 20 cents a 
day. 

Fuel, sawdust, and slabs, $1.30, 

A statement which went unchallenged, and may, 
therefore, be taken to be approximately correct, was 
that the cost of operations of a 16 car road is the same 
by electricity or horses ; that, when the number of the 
cars is above 10, a road may be more economically ope- 
rated by electricity. When the number reaches 50 cars 
and upward, the cable is the most reliable and eco- 
nowic. 

An interesting feature of the Buffalo meeting was 
the favorable testimony elicited for storage battery 
traction. The facts given by W. J. Carruthers- Wain, 
president of the Tramways Institute of Great Britain 
and Ireland, concerning the Birmingham road, will do 
much to prove that, even at ite present stage of imper 
fection, the storage battery may be run with economy 
asa motor. The cars he operates are constructed to 
carry 50 passengers, 24 inside and 26 outside. They 
are 26 feet long, 6°3 feet broad. Each car with its mo- 
tor and batteries weighs 9 tons. The average takings 
of the road are $1,250 a week, as against $750 for horses 
The cars will run seventy hours—the road has grade of 
1 in 19—from one charging. They cost little compara- 
tively for repairs, and when intelligentiy handled give 
little trouble. 





SS 
“Sundown Doctors, 

This is the appeilation said to be applied in the city 

of Washington to a class of practitioners who are 

clerks in the government offices, and who have taken 

a medical degree with a view to practicing after the 





hours of their official work are over. 
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AUXILIARY RIFLE BARREL FOR GUNS 

We give an engraving of an improvement in guns 
which permite of converting any ordinary center-fire, 
breech-loading rifle into a weapon of smaller bore. 
This invention consists in an auxiliary rifle barrel 
adapted to be inserted in the ordinary gan barrel in 
the place of a cartridge, the auxiliary barrel being 
rifled and furnished with a hinged breech cap for con- 
fining the smaller cartridge. 

The rear end of the auxiliary barrel is reduced in 


diameter, and grooved longitudinally to receive the 


—————— 


Hand drilling may be seen in many of the quarries. | lifted by one man operating a hoisting engine, and 
The derricks have the old iron rod guys. Boom lifting | by him transferred across the river and deposited upon 
is unknown there, and in some of the deeper quarries|acar. The conveyer is a steel wire rope two inches in 
a block of marble is lifted several times and by sev-|diameter, anchored and resting upon “A” frame 
eral derricks before it is landed on the bank. But the| braces ateach end. The cable may be either level or 
backwardness of Vermont quarrymen in modern me-|inclined as desired. The carriage travels either way 
thods of handling stone is nowhere shown so conspicu- | on the cable, being propelled by means of an endless 
ously as in the old stone boats which are drawn about | rope operated by a hoisting engine. This endlese rope 





the yards and mills by the ponderous ox. is sustained by carriers to prevent its sagging. By 
The quarries in the South are of more recent origin | means of this rope the carriage may be stopped and 
than those in the North; hence those who operate | held at any point on the cable while the stone is being 





-artridge extractor to which the breech cap is pivoted, ‘them seek and apply all modern improvements. In!hoisted or lowered. The hoisting and conveying may 


and the breech cap and the cartridge ex- 
in a sleeve screwed on 
the auxiliary The breech cap is pro 


vided, in the present case, with an oblique 


tractor are inclosed 


1 } 
barre 


firing pin, but where a center-fire cartridge 
is used, the pin goes straight through the 
cap. The sleeve on the auxiliary barrel is 
provided with a flange corresponding to the 
rim of the shell of the larger cartridge, and 
the auxiliary barrel is arranged to be with- 
drawn from the gur barrel by the usual 


cartridge extractor 


The cartridge in the auxiliary barrel is 
fired in the same manner as the ordinary 
eartridge, and the empty shell is removed 
by drawing out the cartridge extractor, the 


hinged breech-cap being used as a handle 
for the purpose. 


One advantage 


claimed for this improve- 
went is that a sportsman may use the auxili- 
ary barrel and the swaller cartridges fcr small game, 
and without any change or adjustment may withdraw 
the auxiliary barrel and use the gun for the larger 
shot 

rhis invention has been patented by Mr. James W. 
MeCandless, of Florence, Colorado 

~~~ +e-+ 2 _______— 
NOTES ON QUARRYING. 

BY "= I SA SDERS 


I have recently spent a little time at some quarries 


in the South, notably the extensive granite quarries 
of Brandywine Granite Co., on the Brandywine Creek, 
Wilmington, Del., and the soapstone quarries of the 


Albemarle Soapstone Co., North Garden, Va. Itisa 

conspicuous fact that the quarries in the South are 

better equipped with machinery and with modern ap- 
{Ulpy ; I 


pliances than those in the North. Any one who has 


made a tour of inspection through the extensive marble’ and satisfactorily. 











i 


| 


be carried on either separately or together, 
’ in the latter case effecting a great saving in 
— 3 time. 

The reach of one of these conveyers ex. 
tends at an angle of 45 degrees from the 
eable, by means of which stone can be drag- 
ged until it is suspended. Sometimes it is 
advisable to use a snatch block, by means of 
which the distance of drag may be consider- 
ably extended. 

While at the Brandywine quarries I saw a 
man lift a large wass of stone from the quar- 
ry, run it across the river on the conveyer 
and deposit it on a bank there. There was 
no one on the other side of the river, so 
that the stone was dislodged by the man 
running the hoisting engine. The courte- 
ous and intelligent secretary of the Bran- 
dywine Co., Mr. H. M. Barksdale, informed 
we that this stone was of a size and kind for 
some cases which have come under my observation! which they had no orders at present, and they were 
the equipments have not been applied only because | simply depositing it on the other side of the river in 
the foreman was from New England, and sailed in the | order to get it out of the way, intending to bring it 
old ** stone boat” so long that it was difficult to get him | back again and use it later on. Here was a mearfs by 
out of the rut. which a quarryman could, with but little expense, de- 

I visited the Brandywine quarries with a gentleman | posit his different grades of stone in different dumps 
from Brazil, who came here for the purpose of studying | on a line with each other, keeping his yard clear and 
American methods of granite quarrying. He had been! free from all unused stone, and having a means by 
through New England, and had been told that the best | which he can pick up a block at any time that will 
way to split up large blocks of granite into small ones| nearest conform to an order which he has in hand. 
was to do it by hand, just as he had been doing it in! That the Brandywine quarries are producing stone 
Brazil. This statement was made by men of large ex-| economically is evident from the fact that they are 
perience in the New England quarries, and it made | supplying a large amount of finished stone for use on 
such an impression upon him that it was necessary, | the Sodom dam, on the New York aqueduct. 
in order to offset it, to show him actual results. We; This same system of hoisting and conveying, some- 
found at the Brandywine quarries a machine at work | what modified, is in use by the contractors who are 
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|splitting up blocks of granite readily, economically, | building the Sodom dam, and I have also seen it in 





We got at the exact facts in regard‘ the slate quarries at Monson, Me. There are many 
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WIRE CABLE HOISTING AND CONVEYING APPARATUS AT QUARRIES OF THE BRANDYWINE GRANITE CO., WILMINGTON, DEL. 


quarries of Vermont, going there with a view of enter- 
ing the quarry basiness and of learning something, will 
find that, while he will be interested and instructed in 
what he sees, yet, if he goes through the Georgia quar- 
ries, stopping en rowle at the Tuckahoe deposits, 
Tuckahoe, N. Y., he will realize that his Vermont in- 
struction was largely in the line of ancient history. 
This applies not only to the quarrying, but to the finisb- 
ing of the marble. Hand channeling is still pursued 
in some of the Vermont quarries, though this is rare. 





to it, which showed, beyond dispute, that the work | quarries in Vermont that might apply it with profit to 
ean be done cheaper by machinery than by hand. themsel ves.—Stone. 
Bat the most interesting feature of the Wilmington| ©9= |. ———————e-¢e+r- 

quarries is the wire cable hoisting and conveying ap-| AT the shops of the St. Charles Car Company there 
paratus, an illustration of which is herewith shown. | have recently been built four gorgeous museum cars. 
There are three of these conveyers reaching from one| The gilding alone cost over $3,000, and the cost of the 
side of the river to the other, a distance of about 1,200/ entire coaches is about $24,000. The idea is to run the 
feet. The stone is quarried from both sides of the| train into a town and have the exhibition on the cars. 
river, though at present operations are going on only | One car contains the electric light plant which is to 
on one side. Blocks of granite weighing ten tons are | light the museum train. 
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THE UNITED STATES COLLECTION OF STANDARD 
WEIGHTS AND MEASURES, 

We illustrate in the present issue the collection of 
standard weights and measures, preserved at Washing- 
ton, in the fireproof building of the United States 
Coast and Geodetic Survey. Many of these are now of 
purely historical interest, the more recent ones only 
being accepted as absolute standards. 

The smaller cut is devoted to the collection of 
weights. Among these are shown the cruder forms of 
weights originally used in 
this country as standards. 

In the foreground of the 
picture, to the right of the 
vlass ease, are three which 
are of special interest. One 
which is nearly cylindrical 
in shape, with a slight 
vroove around its upper 
portion, is known as the 
gilt pound, and represents 
he British unit of weight. 
Immediately back of it is 
the “committee kilogram- 
we.” It ean be recognized 
by the knob on top. It is 
a brass weight, and is one 
of a number made at the 
same time under the 
charge of the French com- 
mittee who, near the end - 
of the last century, estab- 
lished the original metric 
standards of measure- 
ment. It was procured 
for Mr. F. R. Hassler by M. 
J. G. Tralies, early in the present century. 





M. Tralles 


certifies it to have been of true weight within one-half | 


willigramme at the furthest. It is a cylinder 53 willi- 
weters in diameter, the height being equal to the 
diameter. To the top of the knob it is 78 millimeters 
in height. The knob is 25 millimeters in diameter. 
The original committee had a peculiar stamp, which 
consisted of an ellipse supposed to represent a merid- 
ian section of the earth divided by two diameters into 
quadrants, three of which quadrants were shaded, while 
the figures 10,000,000 were marked within the unshaded 
quadrant near its outer perimeter. This, of course, is 
an allusion to the base of the metric system. This 
stamp is impressed upon the bottom of the kilogramme 
we have deseribed. The metal of which it is composed 
seems to have been porous, as it shows minute holes 
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and considerable oxidation. 
historical interest. 

The third of this group of weights, a simple cylinder 
in shape, is known as the Arago platinum kilo- 
gramme. The Hon. Albert Gallatin when United 
States minister at Paris in 1821 procured this standard, 
together with the eminent physicist’s certificate stat- 
ing its exact relation to the French standard, the 


It is, of course, of great 





international standard of length. Professors Henry 
and Hilgard acted as the United States delegates to 
this convention. 

In 1872 a treaty was signed at Paris establishing the 
International Bureau of Weights anid Measures, which 
is under the administrative direction of delegates from 
the countries concerned. A large namber of learned 
nen were employed to study the methods to carry out 


* Kilogramme des Archives.” The letter accompany- practically the theoretical requirements of the case 
ing it is dated Sept. 7, 1821. 


—— — 





COLLECTION OF STANDARD GOVERNMENT WEIGHTS. 


[t has had a number of comparisons. In 1879 it was 
compared with the British platinum kilogramme and 
its specific gravity was determined by Chaney. In 
June, 1884, it was taken to Paris and compared with 
the international standard, at the International Bu- 
reau of Weights and Measures, and was returned to 
the United States in the personal care of Dr. Thomas 
Craig, reaching the office on Sept. 3, 1884. 

Under the glass shade in the center of the drawing 
is a ‘representation of the national prototype kilo- 
gramme, No. 20. This represents a kilogramme con- 


structed by the co-operation of the principal govern- | 
jalloy as that cowposing the prototype kilogramme 


ments of the world. In 1870, under invitation of the 
French government, delegates of the leading nations 





| just described. 


Eventually standard meters and standard kilogram 
mes were 
which are termed interna- 


constructed, 
tional prototypes, and re 
productions distri 
buted by lot to the differ- 


were 


ent governments in Sep- 
tember, 1¢89. The repro 
ductions are termed na 


tional prototypes and are 
numbered consecutively. 
For the preservation of 
the original international 
prototypes a subterranean 
vault is provided at Paris, 
This secures them against 
accident and against any 
sudden or great change in 
temperature which might 
conceivably bring about a 


change in the molecular 
structure of the metal. In 
this vault they are kept 


under lock and key, three 
different keys re- 
quired to open the vault 


being 


The keys are in charge of 
three separate individuals. The 
prototypes will be preserved in Washington, with simi 


American national! 
lar precautions to those just described in the case of 
the originals in Paris. 

The prototype kilogrammes are made of a standard 
alloy of 90 per cent platinum and 10 per cent iridium, 
with a tolerance of 2 per cent either in excess or defi 
ciency. The form of the kilogramme is a cylinder with 
slightly rounded edges, its height being equal to its 
diameter; its weight is referred to vacuo and it is prac 


| tically an exact copy of the international prototype 


The national prototype meter, No. 27, is of the same 


Its cross section, adapted to secure it 


. . . . : . | . > 
met in Paris and were organized into an international | against flexure and to allow of rapid accommodation 


commission for the construction of a new meter, as an 


to changing temperature, is shown in the corner of the 
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NATIONAL PROTOTYPE 


METRE, 
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large cut. The observers in the same cut are supposed 
to be holding a copy of it in their hands. The cross 
section is shown of the true size. The bar is 1:02 wm. long. 
The meter is defined by lines drawn upon the upper 
surface of the portion connecting the side elements of 
the bar. It will be observed that the «ross section is 
not symmetrical, and that the sarface just referred to 
corresponds with the medial plane of the mass of 
metal 

Upon the table In the large cat are shown other 
standards of weasurement. Fig. 1 is the U. 8S. stand- 
ard yard, sach as is supplied by the Federal govern- 
ment to the different States. It is an end weasure and 
consists of the yard proper and of a template which 
nests into it so as to protect its terminal planes from 
deterioration. 

Immediately back of it, and represented by Pig. 2, 
is what is known as the Troughton scale, made by a 
London maker, bearing his name and dated London, 
1814 It was wade for the use of the Coast Survey of 
the United States. It is a brass bar with an inlaid 
silver seale. It is 86 inches long, 244 inches wide, 1¢ 
inch thick. The strip of silver which runs down its 
center is inlaid flash with the brass and is a little more 
than one-tenth of an inch wide. Two parallel lines 
are ruled upon the silver longitudinally, being about 
one-tenth of aninch apart. Starting at about 32 inches 
from one end of the bar, the graduations begin, and 
the silver strip is divided for its length into tenths of 
inches. As a standard of reference the interval be- 
tween the 27th and 63d inches of that seale has been 
adopted. This portion, it is found, corresponds to the 
mean of the whole scale, and has been compared with 
other standards. 

Fig. 3in the same cut shows the yard and ell bed 
plate made by Thomas Jones, iastruament maker for 
the Honorable Board of Ordnance, etc., of Great Brit- 
‘in. This bears the impression of the exchequer stamp. 
['wo grooves run longitudinally along the bar, with 
stops at the ends. The length between one pair of 
stops is supposed to be a yard, and that between the 
other pairan ell. It was made in the early part of the 
present century. 

Figs. 4 and 5 represent copies of the British standard 
yard, and are designated respectively bronze No. 11 
and iron No, 57. They were presented to the United 
States by the British government throagh G. B. Airy, 
Esq., Astronomer Royal. They were received in 1856, 
acd are accompanied by statements as to their length, 
coefficients of expansion and directions for use. Each 
bar is 1 inch equare in section and 38 inches long. At 
each end are wells 4¢ iuch in diameter and sunk 4 inch 
below the surface, thus reaching the medial plane. In 
the bottom of each well is a gold pin one-tenth of an 
inch in diameter, upon which are drawn three trans- 
verse nnd two longitudinal lines. The yard is given by 
the distance from the center of one middle transverse 
line in one well to the corresponding point in the other 
well. Covers are provided for the wells in order to pro- 
tect them from dust. The alloy used in the bronze 
bar consists of 16 parts of copper, 244 parts of tin and 
1 part of zinc. 
iron. They are inscribed in each case with the tem- 
peratore at which they are supposed to be standard, 
61°79" Pah. for the bronze bar, 62°58° Fah. for the iron 
bar. 

Pig. 6 represente a committee meter standardized by 
the French committee in 1799. It is one of fifteen simi- 
lar bars made at that time, and is an interesting rem- 
iniseence of the famous determination of the meter. It 
was presented to F. R. Hassler, already alluded to,who 
later became the first superintendent of the Coast Sar- 


vey, by J. G. Trailes, of the Helvetic Republic. Mr. 
Hassler bronght it to this country in 1805. It is a 
plain iron bar 20 mm. wide and 9 mm. thick. It is 


anend measure, the entire cross sections of the bar 
being designed for abutting surfaces. It is stamped 
with three dote as a designating mark, and also pos- 
sesses the three-quarter shaded ellipse already de- 
scribed as the mark of the original committee. 

In the glass case back of the linear standards are 
shown various standards of measure and weight, which 
speak for themselves. It is sufficient to say that the 
measures of capacity are fitted with glass plate covers. 
In use these are to be slid over the aecurately ground 
edge of the metal so as to secure absolute fullness 
A set of United States coin weights, troy ounces, ete., 
are also preserved here. All these standards are kept 
in a room which is dark and dustiess. The two proto- 
type standards wil! be preserved in specially construct- 
ed safen. 

Our thanks for the facilities afforded in the prepa- 
ration of this article are especially due to Dr. T. C. 
Mendenhall, superintendent of the United States Coast 
and Geodetic Survey. 

The ceremony of breaking the seals of the prototype 
meter No. 27 and kilogramme No. 20 took place at 
the White House in the presence of President Harrison, 
Secretary Blaine, Secretary Windom and a distin- 
guished company, on January 2, 1890. The depart- 
menta were represented by the following, who signed a 
memorial to the effect that they had witnessed the 
coremouy: Prof. T. C. Mendenhall, Superintendent 


The iron yard is made of Low Moor 
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| United States Coast and Geodetic Survey ; Prof. 8. P. 
Langley, Secretary Smithsonian Institation; R. M. 
Hant, Esq., President of American Institate of Archi- 
tects: Col. Thos. L. Casey, Chief of Engineers U. 8. 
Army; Capt. R. L. Phythian, U. 8S. Navy, Saperin- 
tendent U. 8. Naval Observatory ; Wm. Henry Trescot, 
Esq., U. 3. Delegate to International Congress of 
Three Americas; Oberlin Smith, Esq., President 
American Society of Mechanical Eogineers, and many 
|others, inclading members of Congress, professors, 
| members of the Coast and Geodetic Survey, and mem- 
| bers of engineering and scientific societies. 
As Others See Us. 

The visit of the Iron and Steel Institute to this 
country and the criticisms made by some of its members 
upon the management of our iron and steel works 
have called renewed attention to the differences be- 
tween American and foreign engineering practice to 
which we have frequently referred. 

The point of difference which is most observable is 
| the rapidity with which all operations are conducted 
in America as compared with foreign iron and steel 
works. Here both men and machinery seem to be 
strained to the utmost in the effort to turn out the 
largest possible number of tons in aday. The energy 
of the American owners is concentrated on the saving 
in two great factors in production, the namber of men 
employed and time. Wages are high, therefore the 
labor must be dispensed with wherever possible and 
‘automatic machinery substituted. Time is still more 
‘valuable, and none of it must be wasted. It appears 
to be as criminal for a machine or a furnace to stand 
idle as fora man. 

In consequence of this hurry and rush in American 
works, other economies are apt to be neglected, and 
such neglect seemed to elicit criticisms from our Eng- 
lish visitors which overbalanced their approbation 
of our skill in other directions. ~- The waste of material 
was especially objected to. The amount of our crop 
ends in steel mills would not be allowed in any English 
works. Our steam engines were thought to bede- 
cidedly wasteful of steam, and our boilers not durable 
nor safe. Fuel economy, except in a few of the best 
managed works, seems a matter of no importance, and 
no attempt is made to save by-products of coke ovens 
as in Europe. 
| No doubt many of these criticisms are well deserved. 
Until the introduction of natural gas in Pittsburg, the 
waste of coal in the iron works of that city was simply 
scandalous. Scarcely a steam boiler could be found in 
the city in which the temperature of the chimney gases 
was not from 800° to 1,000° Fahr., and the puddling and 
heating furnaces were, with but few exceptions, of the 
old styles which seem to be especially calculated to 
utilize only five per cent of the fuel burned in them, 
and to waste the other 95 per cent. Steam engines 
also, except in recently built or remodeled works, 
were of the old fashioned, slow stroke, throttling 
and non-condensing styles, the retention of which in 
these days of compound condensing engines is a dis- 
grace. Since natural gas has been introduced, its great 
_abundance and cheapness have even served to retard 
improvewents in steam plants in iron and steel works, 
but now that there are signs of the exhaustion or cur- 
tailment of the supply, and the price charged for its 
use is raised, there will likely be more attention paid 
to its economy. 

In each of the cities which the foreign guests visited 
the daily papers showed their usual enterprise in 
printing interviews with some of the visitors, in which 
they were made to express unbounded astonishment 
and approbation of what they had witnessed in 
America; but to one who had traveled with them 
from place to place it was noticeable that the expres- 
sions of commendation were generally offset by criti- 
cisms. What nature had given to America, such as 
her climate, her scenery, her greatness of distances, 
her mineral and agricultural wealth, her natural gas, 
were extolled as they should be; bat what man had 
done was usually but faintly praised. ‘‘ Very clever! 
but I think our way is quite as good, if not better,” 
was a common verdict. The large daily product of 
our blast furnaces was attributed to our excellent ores, 
and not to skill in management, and the short life of 
the furnaces was contrasted with the long life of 
foreign furnaces, to our detriment. Our rapid rail 
rolling was thought not to produce as good rails, 
and to be obtained with an excessive wear and tear of 
will and driving of the men, which would not be sub- 
mitted to in England. Even our newest machine 
works, such as the Westinghouse Air Brake Works, at 
Wilmerding, were found fault with as not being suffi- 
ciently lighted. 

Much of the criticism was undoubtedly due to the 
mental habit of the Englishman—he is usually on the 
lookout for something to find fault with ; but it is well 
for us to be criticised occasionally, as it may reveal to 
us shortcomings which we had not before suspected, 
and lead to improvements in our practices, even if it 
should necessitate the copying of some foreign ideas 
and methods. While we do lead the world in the 
outpat of our blast furnaces, converters and rail mills, 
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there are many lessons we may yet learn from our 
transatlantic rivals. 

It is a conspicuous fact, which was frequently 
brought out in addresses made at the meetings, that 
Awerica is indebted to England for nearly all our iron 
and steel metallurgical methods, and while our iron 
and steel engineers have taken precedence in develop- 
ing the mechanical engineering features of the works, 
they have not been noted as originators of new me- 
tallurgieal processes. The names of Huntsman, Cort, 
Neilson, Heath, Mushet, Bessemer, Siemens and Tho. 
mas stand pre-eminent as English metallargical dis- 
coverers, and no list ot Americans can be named who 
ean by any stretch of the imagination be compared wit! 
these as great originators and discoverers in iron and 
steel metallurgy. The one American engineer who 
by common consent is accorded the first rank among 
American steel works engineers, the late A. L. Hoiley, 
was strictly a mechanical engineer, and his work was 
in improving the methods of handling Bessemer stee| 
and not in the process of making it. Of those who 
have brought our practice to its present stage of pro- 
gress, such as the brothers Fritz, the two Joneses, 
Forsyth, Fry, and Hunt, there is not one who has 
contributed to it any original metallurgical idea. 
They have merely as mechanical engineers adopted the 
leading ideas of the foreign metallurgists, invented 
and improved machinery for carrying out these ideas, 
and have shown extraordinary skill as organizers of 
men and machinery in such a way as to turn out vast 
amounts of product. 

The time has now come, however, when metallurgi- 
cal discoveries ought to be as much expected here as 
in Earope. Many of our establishments are now on a 
solid basis, possessing great wealth, mechanical equip- 
ment which ought to be good enough for ten or twenty 
years without further improvement, excellent organi- 
zation of both technical and managing staff, and fiuely 
equipped chemical laboratories. Some of these works 
should be able not only to develop students and dis- 
coverers, but to provide them with sufficient money 
for metallurgical experiments. 

Another path in which the American works can now 
develop is in that of reducing wastes of fuel and of 
material. Now that mechanical engineering has de- 
veloped machinery for handling to such an extent that 
the swallest possible amount of manual labor 1s re- 
quired, the engineers might be allowed to take a rest 
in this direction and devote themselves to perfecting 
the steam boilers and engines and furnaces, with a 
view to saving fue). The question of coking our 
poorer coals should be studied, and methods adopted 
of saving the valuable products now thrown away in 
the waste gases. The waste in crop ends, in sealing, 
in fluxing, ete., should also be studied, and remedied. 

If the owners of our larger works would pay some at- 
tention to these questions, it would result before long 
in removing the reproach that we are behind Europe 
in these matters, and might in time enable Americans 
to point to a list of metallurgists who would rank with 
the English names above and with the list we already 
have of mechanical engineers. — Engineering and 
Min. Jour. 

Destruction of American Forests. 

Atarecent meeting in Berlin of the Geographical 
Society, Chief Forest Master Kessler called attention 
to the extravagant waste of timber in the United 
States. Among other interesting details Mr. Kessler 
spoke of the tremendous destruction of forests in the 
United States during recent decades of years. Quoting 
from the tenth census, he stated that in 1880 the 25,708 
saw wills then in operation converted $120,000,000 
worth of raw timber stock into various kinds of lum- 
ber, and he asserted that at the same rate there would 
be no good-sized timber left in forty years. He spoke 
of the enormous waste of wood through forest fires, 
which are the result, for the most part, of carelessness 
or a desire to clear land for cultivation, and declared 
that the planting of new forests, which has of late 
years received some attention in the Eastern States, 
cannot begin to offset the waste of forests. He said 
that there isevery reason to fear that America will 
soon be a country impoverished for tree property. Mr. 
Kessler made the striking comparison that, while the 
United States had but 11 per cent of its area covered 
by forests, the empire of Germany has 26 per cent of 
its entire area so covered. Mr. Kessler said that the 
reckless destruction of forest trees in America and the 
indifference manifested by Americans in the restora 
tion of forests is a menace, not alone to the wealth of 
the nation, but threatens serious deterioration both to 
climatic conditions and the fertility of the soil. 


_ 
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“ I? is not intellectual work that injures the braiv,” 
says the London Hospital, ‘* but emotional excitement. 
Most men can stand the severest thought and study 
of which their brains are capable, and be none the 
worse for it, for neither thought nor stady interferes 
with the reeuperative influence of sleep. It is am) 
tion, anxiety, and disappointment, the hopes and fear-. 











the loves and hates of our lives, that wear out our ner 
vous system and endanger the balance of the brain.’ 
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An Official Trial of the Philadelphia. 

The new steel cruiser Philadelphia, bearing the blue 
pennant of Rear Admiral L. A. Kimberly, President of 
the National Board of Inspection, returned to New 
York, November 1, from a forty-eight hour trial at sea. 
The cruiser has been accepted by the government, but 
this final trial was prescribed in the builders’ contract 
for the purpose of testing her seagoing qualities and 
dissovering any latent weakness in construction. To 
remedy such possible defects, $35,000 has been retained 
by the government from the contract price. 

The tests were in the main satisfactory, although the 
board finds room for improvement in numerous minor 
details, such as storage of boats, fitting of davits, ete. 
Three gun carriages were disabled. Owing to the foul 
condition of the cruiser’s bottom, no trial of speed over 
the measured course was made. 

It was the admiral’s intention to take the vessel to 
sea immediately, and the necessary orders were issued. 
Before they could be carried into execution the English 
steamer Bremerhaven, of Liverpool, which had an- 
chored in defiance of warnings that her berth was too 
close to allow her to swing clear, was swept by the cur- 
rent against the Philadelphia’s port bow. The cable 
compressors were unlocked and a signal to back quick 
and hard was rung in the engine room. The engineer 
threw the throttles open, and the sudden rush of steam 
in the air-pump engine disabled that delicate and 
complicated piece of machinery. When the cruiser 
was backed out of danger an investigation of the dam- 
age showed that the bolts of the low-pressure cross- 
head of the starboard air-pump engine were broken, 
and that several hours’ work was necessary to replace 
them; so departure was delayed. The forward tor- 
pedo port sustained some slight damage, and a strong- 
back was broken. No other damage than this was done. 

The broken machinery having been repaired early 
October 30, the steam capstan was put in motion, the 
anchor run up, and the cruiser headed seaward. The 
main ship channel was the route chosen, and while 
standing through it another mishap befell the Phila- 
delphia, namely, a collision with the coal schooner 
Gower. 

Captain Rodgers, on the bridge of the Philadelphia, 
set both engines full speed astern. The next moment 
the schooner struck the Philadelphia on the starboard 
side and ranged alongside. The latter was perfectly 
motionless at the moment of contact, and a few seconds 
later her powerful engines had gathered sternway, and 
the vessels cleared. The ease with which the magnifi- 
cent cruiser was handled is the best criterion of her 
efficiency. 

The Philadelphia was uninjured, and having ascer- 
tained that the schooner was in no need of assistance, 
proceeded on her course. 

When well clear of the land a strong westerly wind 
rolled up a choppy sea, with an occasional heavy swell. 
Through it the erniser steamed, pitching deeply at 
times. The roll of the ship was almost imperceptible. 
Her pitching tendencies are due to the extreme fineness 
of her lines. Her movements, however, were always 
steady and easy and without a tendency to throw a 
person off his feet. 

At 10 A. M. the gun divisions were called to quarters. 
Two rounds at highelevation and extreme train for- 
ward and aft were fired from each gun of the main 
battery. The blast shattered the glass in the skylights 
and damaged two cutters. The deck and gun plat- 
forms stood the severe strain well, but defects develop- 
ed inthe carriages of three six-inch rifles which will 
probably disable them. 

These guns are mounted on central pivot gravity re- 
turn carriages designed by the Bureau of Ordnance and 
cast by the Standard Steel Works. Cracks appeared 
in the piston rod lugs of numbers 3 and 4 starboard 
and number 4 port. The cracks, known as “heat 
cracks to foundrymen, seem to have been calked over 
and sal ammoniac rubbed in, which rusted the steel 
effectually and concealed the defects until the shock 
and strain of firing opened them. The carriages are 
cast in one piece, and it is difficult to see how the de- 
fects can be remedied. New carriages will, in all prob- 
ability, have to be obtained. 

The speed and turning trials took place on the fol- 
lowing day. Full steam power was used. With 123 
pounds of steam and making ninety-five revolutions to 
the minute, the cruiser’s helm was put hard to star- 
board. She described a circle in 6 minutes and 3 sec- 
onds. Under the same conditions with port helm the 
time was 5 minutes and 33 seconds. With starboard 
helin she heeled 8 deg., and with port 8 deg. The rea- 
son for this remarkable performance has yet to be ex- 
plained. The severest test to which the cruiser was 
subjected was reversing the engine while running full 
speed. The peculiar type of her engines enabled the 
vessel to perform the test safely and successfully. 

The time from going full speed ahead until headway 
was checked was 1 minute and 50 seconds. The cruiser’s 
tactical diameter, which is the diameter of the circle 
in which she can turn, is 2,400 feet. With one propeller 
backing, the diameter is much less. 

Associated with Admiral Kimberly on the Board 
were Capt. Henry Erben, Commander W. R. Bridge- 
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mau, Lieut.-Commander Hemphill, Lieut. L. C. Logan, 
Chief Engineer Buehler, Naval Constructor Hanscom, 
and Capt. Porter, of the Marine Co 
a SSS pe eas, aa 
AN INTERESTING EXPERIMENT. 

A rather amusing trick can be performed at the din- 
ner table with the aid of two wine glasses and a visit- 
ing card. Take two claret glasses of the same size, and 
fill one with claret quite to the brim, and the other 
with water. Cover the glass containing the water with 
the pasteboard card and then ask if any one at the ta- 
ble can transfer the claret into the glass containing the 
water without pouring out or spilling the liquid in‘either 
glass. At first it appears that this is quite impossible, 
but it may be easily accomplished by inverting the 
glass containing the water and placing it upon the 
other glass. After the edges of the two glasses have 
been brought opposite one another, the card is slipped 
carefully to one side so as to open a small communica- 
tion between the two glasses; this done, there immedi- 
ately begins an exchange of the liquids, and it is ob- 
served that the claret is flowing in a gentle stream into 
the upper glass, the water descending through the 
small opening and displacing the claret. The claret 
soon begins to spread out in an even body over the 
water contained in the upper glass. This process con- 
tinues until there is a complete interchange of the two 
liquids. Of course the explanation is simple enough. 





== = -_ 





The water being a heavier liquid than the claret sinks 
into the lower glass, and the claret is forced up to fill 
the displacement of the water. It flows in a steady, 
clear-cut stream, and the effect as it rises through the 
water is very fine. 

It is remarkable that in this experiment there is no 
observable intermixture of the liquids, The water 
contained in the lower glass after the experiment is 
quite clear and transparent. It is also curious that 
the water in the upper glass passes the space between 
the rims of the glasses, and enters the lower glass with- 
out any leakage whatever. This, however, is fully ex- 
plained by the surface tension existing on the liquid at 
this point. 

The card used in this experiment is about the thick- 
ness of an ordinary postal card. The experiment is 
easily performed and is worthy of trying. The upper 
glass containing the water may lifted and carried 
about while the card is attached, without holding it on 
with the hand, thus illustrating in a well-known way 
the effect of atmospheric pressure. 


+> 





Aluminium-—Grabau’s Method, 
BY M. JEHON. 

This process is based upon the reduction, by sodium, 
of fluoride of aluminium, produced from the action of 
sulphate of alumina upon fluor spar and cryolite ; but 
the latter mineral is only employed at the commence- 
ment of the operation, it being reproduced in large 
quantity in an artificial form, as a consequence of the 
reduction of the fluoride of aluminium, and of a much 
higher degree of purity than the natural mineral, which 
always contains spathic iron ore and quartz. 

Production of Fluoride of Aluminium.—From ten 
to thirteen parts of sulphate of alumina, dissolved in 
water, is mixed with finely divided fluor spar, and 
heated to 60 deg. Centigrade for several hours, when a 
partial decomposition of the fluor spar takes place, 
giving sulphate of lime and aluminium fluoride. By 
repeating the operation several times, about 66 per 
cent of the sulphuric acid in the sulphate may be re- 
placed by fluoride. It is more convenient, however, 
not to push the change beyond 55 percent. The re- 
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sult is a solution of fluo-sulphate of alumina, Al, F1,S0,, 
which is filtered, freed from iron by prussiate of pot- 
ash, and boiled down tothe consistency of sirap. This 
isthen mixed with finely ground cryolite to a stiff 


‘| paste, giving when dried in a lead basin of 150 deg. C 


a spongy wass, which is broken into pieces of the size 
of a walnut, and subjected to a dul! red heat in a cast 
iron vessel in a muffle. This decomposes the remain- 
ing sulphate of ammonia, giving as a result pure fluo- 
ride of aluminium and sulphate of soda. The latter 
salt is washed out with boiling water, about 15 per 
cent of the former also going into the solution. The 
residue, or 85 per cent of the fluoride in the material 
treated, is pressed into cakes, dried, and broken up. 
Reduction of Fluoride of Aluminium.—The reduc 
tion of the fluoride by sodiam is performed in a cast 
iron vessel, whose diameter is equal to its height, lined 
with cryolite, either rammed, or preferably in the form 
of bricks, made coherent with a solution of common 
salt. The fluoride is heated to redness in an iron cy)- 
inder with a refractory lining free from iron and sili- 
con, and having a cover at the top and a counterpoised 
drop bottom. The fluoride does not melt, and is but 
slightly volatile if kept weli covered. The heated 


ately afterward an ingot of sodium, heated nearly to 
its melting point, is added, the whole being covered 
up by an asbestos cloth. The reaction is very violent ; 
the charge boils, and often flame colored by sodiam 
escapes from beneath the cover. When the propor- 
tions of sodium and aluminium fluoride are so chosen 
that only one-half of the latter is reduced, the remain- 
der combines with the fluoride of sodium formed in 
the reduction and produces cryolite, which at the end 
of the operation is found as a well-melted mass, the 
temperature having risen toa red-white heat, having 
below it a lump of aluminium, covered with a thin 
adherent crust of cryolite. The cryolite so produce:! 
is much purer than the natural mineral, being perfect- 
ly free from iron and silicon, and in consequence the 
aluminium obtained is often very pure, assaying up to 
99°77 per cent, according to the results obtained at the 
Ecole des Mines, Paris. The sodium used is obtained 


terms, some details not being completely protected. It 
consists essentially in electrolyzing meited chloride of 
sodium ina crucible. One electrode is of carbon, and 
the other an iron wire. The latter plunges into the 
center of the crucible, and is covered by a bell of por- 
celain with hollow sides, and a central tubulure con- 
nected with the sodium condenser by an iron tube, 
which carries away the globules of sodium as they form 
and rise to the surface ; the chlorine goes to the car- 
bon electrode. The production of cryolite in this pro- 
cess is rather larger than the amount necessary for re- 
duction, and therefore some surplus will remain for 
disposal. This may be used by glass makers. As com- 
pared with Deville’s process, it is said to utilize the sv- 
dium more perfectly, from 88 to 90 per cent of the re- 
ducing effect being realized, as compared with 76 per 
cent.—Annales des Mines. 





Nickel-in-the-Slot Hot Water. 

In Paris they now have stands in the streets, a faucet 
projects from the structure, and uader it is a place to 
set a pail. Near the faucet is a slot, large enough to 
admit a copper five centime piece, and beside the slot 
isa button. To use the apparatus, a pail is set in the 
appropriate place, a five centime piece, equivalent in 
size and value to the old-fashioned copper cent, is 
dropped into the slot, and the button is pushed ; 
whereupon a jet of steaming hot water issues from the 
faucet, and runs until nine quarts have been delivered, 
when it stops. It may be imagined that ina district 
thickly scttled with poor families, the cost of hot water 
so obtained is much less than it would be if a fire were 
kept in the cooking stove to heat it, and the house- 
keepers who would otherwise have to do their wash- 
ing with cold water must bless the inventor. The ap- 
paratus has, however, another use. It is the custom 
in Paris for hackmen to keep “ bouillottes,” or cans of 
hot water, in their carriages in cold weather, to warm 
the feet of their patrons, and it is often troublesome 


land expensive for them to get the water renewed as it 


cools. By means of the new kiosks, the bouillottes 
may be replenished with the smallest trouble and 
expense, to the great benefit of the drivers. The 
interior of the kiosk is partly occupied by a coil of pipe, 
within which isa gas burner, for heatiug water rapidly. 
The coil communicates with the city water supply, so 
that the water drawn through is always fresh. The 
gas is not wasted by being kept burning all the time, 
but is lighted by the pressing of the button, which-also 
opens the faucet, and the automatic closing of the 
faucet, and turning off the gas, after the pailfal of 
water has been delivered, are effected by simple 


devices. 
SS ee 


THE wholesale price of whalebone is now $10,000 a 
ton. A project is on foot to organize whaling expedi- 
tions from Australia to the Antarctic seas, where it is 
believed plenty of whales are to be found. It is an 


almost untouched whaling ground, 





charge is dropped into the reducing pot, and immedi-* 


by a new method, which is only described in general. 
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Engineering. 

STEAM BoItLER FREEDER Bernard 
im n, Jersey City, N. J This is an antomatic feeder, 
which a drom commenicating with the steam and 
" epaces of th » has a float valve to cut of 
esupply of steam from e boiler a piston device 
ga } with a valved water sup- 
p ‘ g a self-ope g ef valve, 
s* t pe s the mo with the 

: “ ng ston device 


Ralliwey Appliances. 


CaR COUPLING Justin E. Clark, 
Andover, Mase. In this the swhead with a 
ok OF and a pe ar form of 5 nk 
pivoted the drawhead, a yoke-iike itch having its 
ends pive i to k means r raising the | 
nk, Ww ima « throwr tof the 
P g pos I . jrawhead b vy need 
af an orlina dev s vperable 

roa t ‘ f 7 
Car CovupLine. — Benning Rowell 


Bad, Vilna, We The rawhead is, according to 


this inve . mov cally at ite forward end, 
. up xtending down along 
q f raw " and their ends being 
a pla 3 ite ander vide, forming a simple and 
traction | nean of whic 
Ye - eau 7 © 


VeeTiseLe Car.—John H hehe, | 


Niles, Mix Combined with contac g¢ frame of 
ar are horizoutal rode « ‘ iw bow levers 
1 - zy on t T spring. 
7 fea‘ ures nia I 
fra f opposing 6 ms « rH) 
stal act and sadd j a ve echa 
*m™ ais Z rf is martes 4 an Oe 
re ) . i are ‘ 
Car BurreER. — Seely W. Ashmead, 
~ “ ’ . buffers adapted be 
: ” at oF f lrawh are 
f w Delis 4 pr 
erefrom, @ iabricator communica r with 
. . a tl ‘ f g an 
anti-f iffer by means of wi e wear and 
gra Za 4 f ‘ ; ary ff ar svoided 


CROSSING FOR CABLE RAILWAYS.— 
James P. Orr, Pittsburg, Pa A Z 5 inven- 


tion ti 4 1 ‘ “« Z \ oth 4 nbined 





with a fram ‘ . : 1 at " 1, with 
two sets of | *a set supporting 
one of the cabies w he passes ler the other 
set of evs, the arrangement ” geuch a8 to bring 
the crossing cables nea ach other, at me 
preventing the Cahies f n coming 

Mechanicai, 

TRAVELING CRANE Charles Davy, 
Sheffield, England s designed to dis- 
pense with the tu yer ngs usually empioyed as 
sapporte of tl ir t shafts, and provide means 
whereby aliding nne t 1a » maintained with a 
ehaft mou | rdimary fixed bearings, whether it be 
the main trar eree dr ne shafte, which transmit 
power to the hort 

LAYIna oF¥ Woop WorkK. — Robert 
G rv } t i Vy | * mvention provides a 
machine f ‘ + arking the « s of 
eh ere and d re and #miiar work, preparatory to 

ing t mortises therein by a mortising machine, in 
fer “ay a ) x ’ work r expe 
a then can be done b and and ine exact- 
nese and accuracy in the joimer work, the machine 
ing Simple anc inex] * and operable either by 
4 tree r by pow 

BARRKL HoOoPINne MACHINK. — Frauk 
(lank Men ‘ I This ‘ on covers a 
pecnlia rat tiot “wf . al ar platen 
whereby e hoop le net driven e he barrel, 
but ie allowed to preojex a tle beyond the chine or 

le [the eaves. ha! © ~~ te * eet away 

r «t f f ay ~ subdbeequentiy 

t v Iriv 4 y i 

ne wl ght ap ‘ 4 belong 
thereby yao make a tight barr 

SHINGLE SHAPING MACHINKE.—Daniel 
w.¥ ame, Portana, (al. ¢ bined with a vertical 
chate above a ei og rt i# a ehaper having for- 
wardly proje« garme 5 led w er shoulders 
to move U eupport from r ste after the 
ehaper has a l iter shoulders 
to retarn ti rupport o ‘ mack stroke, the machioe 
dreweing the shingies to th juired width and cutting 
their ends to f . ‘ « deer 

Covucn Rou. FoR PAPER MACHINKS. 

Frederick W. M snd J J}. New Elkhart 
lod. This a euct och r with a shaft having 

low ends « a pter te dw , 
! ve naled bx af " the heads of the 
roiier and an annular chamber be formed about the 
heads, the roll having & perous cover, and ports con 
necting the annular cham her w ' v shaft, 
the roller ” sieo aca f ‘ volving 
section box hen placed | my saitad mon a 


paper machin 


RuLing MACHINE ATTACHMENT. — 
William ( 4mith, Brookiyna, N. ¥ Trans versely rock 
ing forke or links are pivoted to rtica!l standards at 


ypporite sides of the frame, and a pen beam with arme 


af tte ends ie mounted « forks or links, there being 


mechaniem for reciprocating the pen beam, whereby 


paper may be inte! of relied in wave 


inet at & emai 


cost, producing effec .c heretofore usually accomplished 

by lithography 
GRIPPER FOR JOB 

W. Banka, Phiiad bia, Pa 


PRESSES. —George 





&® menne wheretyy the spere may be set without the 





id of a wrench or similar tool, and #0 that when they 


1p or down as desired. | its being tacked. 


are set they wil! be retained in a positively fixed post- | ment of parts in which a box or tank is subdivided 
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NEW BOOKS AND PUBLICATIONS. 





| tion upon the gripper plate and rendered incapable of | with a series of parallel cells by means of hollow parti-| GeoLoGICAL SURVEY OF NEW JERSEY. 


| lateral movement until parposely adjusted. 


| THEATRICAL APPLIANCE. — Joseph 
Arthur, New York City. 
novel construction and combination of parts employed 
» produce a scene representing the interior of a saw 
or planing mill, machinery usual in such establish- 
ments appearing in full operation, giving to the scene a 

| most realistic effect. 


| APPARATUS FOR TREATING CorTToN 
Seep Hvu.its.—Emil Boho, Texas. By 
means of this apparatus the hulle are successively 


Galveston, 


ground, screened aad stirred, and the groand product 


lirected by an air blast over pocketed chates, where 
the coarse, heavy particles are separated from the fine, 
ght particles, the former being discarded and t 
latter used as paper stock, 

TyPk Writing MAcHuiIn&.—Philip P. 
Wenz, Meadville, Pa. The type wheel of this machine 
has the letters arranged thereon in combinations such 
as follow each other in words of common use, By a 
novel construction and arrangement of parts a single 
etter or portion of a word may be printed at one 
operation of the type hammer. 

LASTING MACHINE.—Charles E. 
Brooklyn, N. Y 
vided for opening and closing the grippers and for 
shifting them horizontally, to insure proper stretching 


Goss, 


In this machine bpovel means are pro- 


h the draw- | of the upper and even fit upon the last preparatory to 


The tacks are released singly from 
tubes by the upward movement of the drivers. 





Agricultural, 


ATTACHMENT. — Archibald B. 
Ark. A plate i arranged a 
of and above the mould 


PLOW 
De Bruce, Arkansas City, 
snitable distance forward 
board, of the same form and general size as the mould 
board, the under surface of the plate being convexed 
and not smooth, the design being to compress the soil 
tarned up by the plow, and so that it will all pass easily 
between the mould board and plate, preventing the soil 
sticking to the mould board, 


PNEUMATIC MILKER.—Julius T. 
Pomeroy, Edgerton, Wis. A pail with suitably packed 
cover has connected therewith a simple form of air 
pump, whereby a partial vacuum may be readily created 
in the pail, and from the top portion of the pail extend 
four rubber tabes, prov ided with nipples and spreaders 
at their outer ends, the air pump being operated when 
these nipples are in place for milking, sections of glase 
in the rubber tabing permitting the operator to see 
when the milk is flowing freely into the pail,and the 
milk being thus saved from all contamination, 


GRAIN ScoureR. — Peter Prov ost, 
Minneapolis, Minn. This inventioa covers an improve- 


| ment on a former patented invention of the same in- 


| 


rhe invention provides | 


ventor, the machine having a cylinder in which three 
hopper-shaped screens are arranged one above the 
other, there being a revolving shaft with beater arms in 
the upper section, a disk with conical lower portion on 
the shaft in the second screen, and a brush on the shaft 
in the lower screen, whereby the grain may be 
thoroughly cleaned and all the dust removed. 


Miscellaneous, 
RSING BorrLie.—James W. Me- 


This nursing bottle ie so 


Ni 
Kinnon, 


conetructed as to 


New York City 

avoid all corners, depressions, or 
cavities in which milk is liable to collect and sour, and 
to enable the bottle to be thoronghly cleansed with little 
abor, and toallow of the free circulation of air after 


sach cleansing or while the bottle is not in use, 


BUCKLE. — Benjamin H. Day, Jr., 
West Hoboken, N. J. This is of the class of lever 
buckles for holding straps and other flexible connec- 
tions and having a hinged tongue, and ite novelty con- 
sists in making the torque of spring metal of corragat- 
ed or U shape ator back of its clamping portion, so 
that it will readily adapt itself to different thicknesses 
of straps and exert a spring pressure upon them, 


Pump WATER CLosET. — William D 
Baxter, Brooklyn, N. ¥. This is a witer closet adapted 
particularly for yachts and marine vessels, but capable 
of use wherever there is a water supply. Two pumps 
connected with the closet operate respectively to alter- 
nately flush the bow! and draw out the contents of its 
soil pipe for discharge to a place of deposit, all odors 
effectually prevented from 


in the meantime being 


coming hack through the soil pipe. 


TABLE. — Edwards A. Reed, Oliver 


Springs, Tenn. This invention is an improvement in 


collapsible tables, the construction being such that while | 


the article is stable when in use, it is capable of being 
com pat ted to economiz® space in shipping or stowing 
away and to permit of its being carried through narrow 
doors or crooked and cramped passages, and in which 
the legs are not liable to shift out of place, either when 
folded or let down. 


Reinhold, New 
This burner is particolarly adapted for 


BURNER. — August F 
York City 
burning oi! lighting 


for heating or parposes, 


designed to be safe and practically odorless, having a 
non-conducting, concaved and apertured plate, above 


the flame, and one or more perforated heat-abeorbing 
and radiating plates held below the top and around the 


wick tabe or flaming point 
RApDIATOR.—ArthurJ. Brown, Edward 


and Dennis Shay, Bellefonte, Pa. This 
invention relates to steam and hot water radiators built 


Brown, dr 
up in sections of « double tubniar circulating and 
return character. and the radiator has a male and female 
steam-packed slip joint between the sections, with a 
novel construction of the sections and arrangement of 
their inlets and outlets, affording a most perfect circu- 
lation and quickly beating the radiator. 


FREEZING Box ror Ick MACHINES. 
Henry Rea, Jr., and Joshua L. Clark, Pittsburg, Pa. 


This invention embraces a 


and is | 


tions through which a refrigerating liquid is made to 
circulate, in order to freeze the water into slabs of ice 


ir. the intervening cells. 


Gun CHarGe IypicaTtor.—Gideon K. 
According to this invention the 
| gun is provided with pins that will not appear when 


Pheatt, Toledo, Ohio. 


Final report of the State geologist. 
Vol. If. Trenton, N. J. 1889. Pp, 

x, 642. 
In this second volame of the final report of the ja- 
mented Prof. Cook, mineralogy, botany, and zoology 
are comprised. It amounts to little more than a cata. 


the barrel is empty, but will project from the upper and | 11. of the subjects, with the localities or places wher 


lower surface of the gun when the barrel contains a 
shell, accurately indicating both to the sight and touch 
whether or not the gun contains a cartridge, and pre- 
venting accidents occasioned by the discharge of guns 


| not supposed to be loaded. 

| Ear Tromprt. — Frank M. Biodgett, 
| New York City. 
| of volate form, its outer curve having a gradually in- 


creasing radias, and the inner curve being of appropriate 
| size to fit snugly around the back and over the top of 


the ear, so that the trampet stays in place without 
holding, while the outer surface of the tip which euters 
the ear has a covering of soft India rabber to protect 
the ear and in a degree adhere to it to assist in holding 
the receiver in place. 
| Lear TurNER. — James E. Pellow, 
| Sierra City, Cal. This is a masic tarner with one or 
moreshafts, each carrying an arm adapted to hold the 
free end of a leaf, while there is a spring-actuated 
and means whereby, on pressing a button, the locking 
device is released, the shaft is turned from right to left, 
tarning the leaf. 

Spoon. — Martin L. Schoch, New 
Berlin, Pa. This spoon has a spring-pressed scraper 
adapted to move on the spoon bowl, with means for 
regulating its movement, by means of which all sticky 
and adhesive substances may be quickly and easily re- 
moved from the bow! without the use of an additional 
instrument, 

GATE OPENER AND CLOSER. — Frank 
W. Kimball, Milford, Ill. A lever bracket-like projec- 
tion from one side of the gate is copnected with cords 
arranged to rur in reverse direction to or beyond op- 
posite sides of the gate, and constituting pull devices 
for starting the gate in opening and closing it, a spring 
connecting the projection with the back or hinge gute 
post, and operating to complete the opening or closing 
of the gate, 
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TABLE OF CONTENTS. 
Plate in colors of a modern dwelling of pleasing 
design at West End, Chicago. J. De Howarth, 
architect, Chicago. Floor plans, perspective 
view, sheet of details, etc. 


_ 


. Elegant colored plate showing perspective view of 
a $1,400 cottage at Chicago. Two floor plans, 
sheet of detaile, etc. Architect J. M. Young. 


as 


3. Design for an entrance hall. 

. An attractive dwelling at Hollis, Long Island, 
erected at a cost of $6,000 complete. Perspective 
view and floor plans. Schwietzer & Diemer 
architects, New York. 


~ 


5. A neat looking cottage at Humboldt Park, Chicago. 
Cost $3,200. Photographic perspective view and 
two floor plans, 

6. A colonia! house erected for Mr. C. A. Hutchings, 
at Montclair, N. J. Cost $5,000 complete, Floor 
plans and perspective elevation, 





| 


~~) 


A Flemish cottage erected in Philla Park at Wayne 
Pa., at a cost of $5,800 complete. Perspective 
view and floor pians. 


x 


. A house erected at Elm Station, Pa., ata cost of 
$5,200. Photographic perepective view and floor 
plans. 

. Perspective elevation and floor planus of a band- 
some cottage at South Orange. N. J. Charles B. 
Atwood, New York, architect. Cost $13,000 
complete, 


co 





10. Engraving showing a block of economical) brick 
houses erected at Philadelphia, Pa. Cost $2,000 
each, J. M. Stiller, of Philadelphia, architect, 
Floor plans and perspective. 

ll. Perspective and floor plans of a Lake Side cottage 
at Minnetonka, Minn, Cost about $4,000. W. 
H. Dennis, architect, Minneapolis. 

12. Miscellaneous contents : Some of the merits of the 
Ancutrect anp But_pers Eprrion of the 
Scruentivic Amenican.—The air supply.—The 
Albambra.—Decoration of entrance hall, illus- 
trated.—Questions on construction. —The Henry 
Martin brick illustrated. — Buckeye 
Portland cement. — A government contract for 
woodworking machinery.—Architects’ and car- 
penters’ transit, illustrated.—Improved dwelling 

illustrated. Damb waiter and hand 

power elevators, Improved double biind wiring 

| machine, ilustrated.—An improved boiler for 

heating, iUlustrated.—Resistance to 

fire of wood posts.—An improved door spring, 1I- 

justrated.An improved hot air furnace, illus- 
trated..The Tayior “ old style " roofing tin. 

The Sewntific American Architecu and Builders 

Edivion is issued monthly. $2.50 a year. Single copies, 

| 2% cents. Forty large quarto pages, equal to about 

| two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine or ARcuitTec- 

TURE, richly adorned with elegant plates in colors and 

| with fine engravings, illustrating the most interesting 

examples of Modern Architectural Construction and 
allied subjects, 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lareget CrncuLaTion 
of any Architecturai publication in the world. Sold by 
all newsdealera. 

MUNN & CO., Pustisuens, 


m .cbine, 
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houses, 


power aod 





This invention covers a novel construction and arrange- 


361 Broadway, New York. 


The receiver or bli of this trumpet is 


roller for tarning the shaft, a locking device to lock it, | 


| found, given under many of the titles. It is needless to 
} say that it wil) be of great importance and interest to 
those scientists to whom it is particularly addressed. 


SEWAGE DIsPosaL WorKsS. A guide to 
the constraction of works for the pre- 
vention of the pollution by sewage of 
rivers and estuaries. By W. Santo 
Crimp. London: Charles Griffin & 
Company. Philadelphia: J. B. Lip- 
pincott Company. 1890. Pp. viii, 
277. Price $7.50. 

A subject of importance, and one which is daily a 
quiring new importance in the suburbs of our larve 
cities, is that of sewage disposal. In this work the dif- 
ferent plans adopted in England are-elaborately ex 
plained and illustrated. It is offered as a guide for th: 
constraction of works for large and small cities, and 
illustrates a subject which is only at the present day 
beginning to acquire its proper position in sanitary en- 
gineering in this vicinity. Numerous folding plates 
illastrate the subject. 





PRACTICAL BLACKSMITHING. By M. T. 
Richardson. Vol. III. New York: 
M. T. Richardson. 1890. Pp. i, 307 
Price $1, 

We welcome most heartily the appearance of the third 
| volume of this excellent treatise on a subject neglected 
| by most technical authors. The numerous i!lustra- 
| tions and detailed instruction are such as to bring this 
very practical science well within the understanding of 
all. The most experienced blacksmith will receive 
many hints of use and value upon points in his trade 


| 


|THE CrpER MAKER’s HAND Book. A 


complete guide for making and keep- 
ing purecider. By J. M. Trowbridge. 
New York: Orange Judd Co. 1890. 
Pp. 119. Price $1. 


Judging by the many inquiries made about the manu- 
facture of cider, there is every reason to believe that the 
present work will be acceptable to a large number of 
readers. It has several illustrations, and many tables 
of data are appended to it. 


Dust AND Its DANGERS. By T. Mitch- 
ell Prudden. G. P. Putnam’s Sons. 
New York. London. 1890. Pp. iii, 
111. Price 75 cents. 


Dr. Pradden’s exhaustive work on bacteria gives his 
emanations on the subject of duet and its disease germs 
a peculiar value. The most practical methods of analy- 
sis were applied to determine the quantities of dust and 
of germs growing thereon, from which numerous illus 
trations are given, showing the results obtained under 
a microscope, 


Woop’s MEDICAL AND SURGICAL Mono- 
GRAPHS. William Wood & Company, 
New York. 1890. Pp. 291. Price 
$10 a year, single copies $1. 

In this, the first number of the sixth volame of this 
very valuable series, the human foot, modern crema- 
tion, and aphasia are treated. We have before this re- 
viewed the series, and need only say that this number 
yields nothing to the others in interest and beauty of 
illustration. The colored plates and the very practica! 
outline drawings appeal to the laity almost as much as 
to the medical worid. 


ELEMENTS OF PLANE AND SPHERICAL 


TRIGONOMETRY. By Edwin S. Craw- 
ley. Philadelphia: J. B. Lippincott 


Company. 1890. Price $1. 

This work is eapposed to comprise the subject of 
trigonometry as far as treated in the college course. 
The method adopted has been to give the first portion 
in detail and later on to throw the stadent more upon 
hisown resources, It inclades both plane and spheri 
cal trigonometry. 


THE LIGHTING IN PHOTOGRAPHIC 














Stupios. By P. C. Duchochois. 
New York. Pp. 88. 


A practical work on the various modes and appliance= 
used in lighting sitters in photographic studios, The 
general principles to be observed in making portraits; 
methods of distributing the light, the construction of 
the skylight, devices for screening and shading tl« 
light; backgrounds and their relation to the sitter: 
the use of orthochromatic plates in portraiture, are al! 
fully described and explained. The book is designed 
for the practical photographer, and contains much use 
ful information compressed into a small space. 


Tuk DEVELOPMENT OF GELATINE DRY 


PuLatEs. A practical manual for the 
amateur. By Rev. W. H. Burbank. 
Brunswick, Maine. Pp. 92. Price 7 
cents. 


The book covers thirteen chapters, explaining the 
general principles of development, tlustratious of de- 
veloping room convemences, giving formulas of the 
various developers, describing methods of wasbinz, 
fixing, intensifying, and redacirg negatives. Ther 
are also supplementary notes, formulas, and tables for 
reference which will prove very useful to any amateur 
desiring to know all about development. The book has 
the merit of being free from strictly technical terms and 
is easily understuod, and the directions to be followed 
in developing a plate are carefully and concieely wr''- 
ten. Asa whole it is a desirable and useful addition to 
photographic literature. 

(2 Any of the above books may be purchased through 
this office. Send for new book catalogue just pub 
lished, 

Address Munn & Co., 361 Broadway, New York. 
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The charge for Insertion under this head is One Doilar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publica'wn office 
as carly as Thursday morning to appear in next issue. 


“Whe demand for the Sturtevant mill for grinding ores, 
phosphate rock, cement, etc., is steadily increasing and 
the merits of this wonderful machine universally ac. 
knowledged wherever used. Among those recently 
adopting same may be mentioned the Richmond Chemi- 
eal Co. phosphate rock, Croton Magnetic Iron Mines, 
magnetic iron ore, 8. P. Wetberill & Co. barytes, and 
Southern Pavement Co. limestone. Address for full 
particulars and testimonials Sturtevant Mill Co.,% 
Mason Building, Boston, Mass. 

Flour emery a specialty. New process, No dust. All 
grit. The Tanite Co., Stroudsburg, Pa. 

Billings’ Drop Forged Lathe Dogs, 12 sizes—% to4 
inches. Billings & Spencer Co., Hartford, Conn. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory nse. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dud % Columbia St., New York. 

Wanted—A small power vacuum pump, Must be in 
good condition. A. Werner & Co., 8 Warren St., N. Y. 

Power presses and dies, Also contractors for special 
machinery. T. R. & W.J. B dale, Rochester, N. Y. 

Screw machines, milling machines, and drill presses, 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 301 

Manufacturers of appliances to ventilate rooms in 
which there are no flues wil! please send description to 
Wm. Jennings, Harrisbure, Pa, 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatas, air 
pumps, acid blowers, filter press pumps, etc, 

The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins, 
By mail, $4; Munn & Co., publishers, 36] Broadway, N. Y. 

Sheet Rubber Packing, 1-16, 3-32, 44, 3-16, and 4 inch 
thick, 7 cent~ per pound. All kinds of rabber goods at 
low prices. John W. Buckley, 166 South 8+.. New York, 

English tanned walrus, hippopotamas, giraffe,elephant 
and buffalo leather for polishing metals. All kinds mfrs.’ 
supplies. Greene, Tweed & Co., 8 Chambers 8t., N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
8. & G. F. Simpson, 26 to 3% Rodney St., Brooklyn, N. Y. 

Magic Lanterns and Stereopticons of all prices, 
Views illustrating every subject for public exhibitions, 
etc. [2 A profitable business for a man with small capi- 
tal. Also lanterns for home amusement. 208 page cata- 
logue free. McAllister, Optician, 49 Na-sau St., N. Y. 

An experienced business man and engineer, experi- 
enced in steam and electrica! matters and an expert in 
general mechanics, is open for an engagement as mana- 
ger of the New York business of some manufacturing 
concern. My age is forty-two. Salary expected fair. 
Address Mr. Wood, care Scientific American office. 

For Sale—New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 


Acme engine, 1to5 H. P. See adv. next issue, 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


2" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application 














OM neries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articies or answers should 
give date of paper end or number of question. 

Inquiries not answo in reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, 
though Ly angle to all, either by letter 
or in this department, must take his tarn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scilentitie American Supplements referred 
to may be had at the office. ce 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

“imerals sent for examination should be distinctly 
marked or labeled. 











(2570) F. J. MeV. asks : Will you please 
inform me what kind of a paste or cement I can use to 
fasten a strip of wood to glass and brass? A. Melt to- 
gether equal parts of common pitch or Burgundy pitch 
and gntta percha. 

(2571) J. H. H. asks: What is the ratio 
of the increase in rapidity of vibration of the strings of 
& piano forte in the ascending scale for one octave? 
That is, a piano string, in sounding a particular 
hote, vibrates so many times per second, the string 
that sounds the tone above vibrates a certain degree 
faster, and so on. Can you say what the ratio of the 
increase is for each note of the eight components of an 
octave? A, The vibrations of musical votes are arranged 
under two systema, the harmonic scale as fixed by the 
congress of Stuttgart and the tempered geometric scale. 
In the Stuttgart scale C below the treble clef has 264 vi- 
brations; E, 330, with intervals for each half tone of 1614 
vibrations; A has 440 vibrations, with intervals of 22 for 
each half tone from E. C in the clef has 528 vibrations, 
with intervals of 2744 between A,A sharp and A B; while 
from B toC is 33 vibrations diff The g etri- 
cal system has the same octave vibrations of C as in the 
harmonic, but with a geometrical ratio of increase for 
each semitone, which ratio has a variable. It is too 
complex for full explanation here. You will find the 
whole tabulated in full for 8 octaves in Nystrom's Me- 
chanics, $3.50 mailed, 

(2572) W. H. B. asks: What is the pre- 
cise nature of the work of a mechanical engineer? Is 
it work that could be performed by “a man who has had 
only shop experience and a general education, but no 
technical education ? Does mechanical engineering or 
Clyil engineering offer the better chance for position and 








education in the principles of mechanics, ability asa 
draughtsman and experience as a guide. With al! these 
he has a fair start for success ina business way. Shop 
experience is one of the ueceasities. The other essen- 
tials are matters of study and aptitude within the 
power of the aspirant for mechanical fame. The civil 
engineer requires a higher education and a more ex- 
tended experience in the mathematical and mechanical 
relations of the forces of nature. Both pay in their 
way. 

(2573) J. F. 8. says : I wish to construct 
an aquarium, size 24% by Lig by 144ffeet, bottom of wood 
and corner posts of wood, fastened by iron rods run- 
ning through center of post, and bottom. [ wish to 
know what is best wood, to use. How should wood be 
prepared fio prevent leakage or dampness warping 
and cracking glass. Cement for corners and bot 
tom edge. A. Make the frame of your aquarium 
sides and bottom of oak, with glass in bottom. Boil 
the frame before putting together in linseed oil fora 
few minutes. Make a cement of equal parts of litharge, 
fine white sand and plaster of Paris. Mix with boiled 
linseed oil, with a little drying oil, to a stiff putty. Let 
it stand a few hours before using. A frame bottom 
with glass is better than a solid wood bottom. 


(2574) W. P. asks: 1. What is meant by a 
volt? I have seen it mentioned in several papers, but no 
two explain it the same, A. The volt is the unit of 
electromotive force or pressure of the current. The 
current from one cell of gravity battery has an E. M. F. 
of slightly more than 1 volt (1:07). 2. What is meant by 
shunt wound dynamos? A. A shunt wound dynamo is 
one in which the terminais of the armature are con- 
nected with the terminals of the field magnet and also 
with the external circuit, so'that the current divides at 
the brushes, a part passing through the field magnet, 
the remainder through the external circuit. 3. How is 
the voltage measured in dynamos and batteries? A. 
Voltage or E. M. F. is measured by means of a voltme- 
ter, or galvanometer. Consult any work on physics or 
electricity. 

(2575) D. B. A. says: Some years agoa 
dam was built across a river here, and a short time since 
began leaking badly. Upon examination it was found 
cheaper to build a new dam than to repair the old one, 
consequently a new one was built, but a little further 
down the stream, and the water filling in soon became 
level on both sider of the oid dam, Now a discussion 
has arisen as to which dam supports the pressure of 
weight of water in the lake above. One party contends 
that the old dam has still the same pressure upon it as 
formerly, while the other party claim that the new dam 
has now the whole pressure of the lake againstit. A. 
The new dam supports the whole pressure of the lake as 
long as the water covers the old dam, which has the 
pressure'on both sides, and is,in consequence of this 
balanced pressure, a neutral point. If there was a dif- 
ference of level in the water above and below the old 
dam, the pressure would be divided by the hydrostatic 
difference of level. 


(2576) H. G. C. asks: What kind of ma- 
terial shall I use for tanning alligator hides? A. Bark is 
mainly used for the tanning, but a special technical 
knowledge, possessed by but few in the trade, is re- 
quired for the preparation of the skins for the tan 
liquors, in order to make good leather. 


(2577) A. E. B. says: Some people say 
taat the B. B. caps No. 22 are injurious to the rifling of 
agun. Is this so,and why? A. The B. B. are no more 
injurious than cther caps of less strength, if the gun is 
properly cleaned after use. It is allowing the products 
of combustion to remain in the gun, even for a day, that 
does the mischief, by starting oxidation in the rifle 
grooves, In cleaning, the wiping wad should go tight 
and follow the rifle grooves, otherwise the dirt will 
lodge in the grooves and roughen them by oxidation, 


(2578) E. R. D. D. says : I have two wells, 
38 feet and 35 feet deep respectively, In the first well is 
placed asteam pump, 10 feet from the top of well. Can 
Iran asuction pipe from this pump, over the ground 
and down into the second well, and draw all the water 
out of it? The wells are 30 feet apart. A. You cannot 
draw all the water out of the second well, but by digging 
a trench for your suction pipe 5 feet deep, yon may be 
able to draw the water down to within 3 feet of the bot- 
tom, possibly a little nearer, 


(2579) N. O. L. asks: When a gun is 
discharged, what is the-canse of the noise or report? Is 
it concussion of the air, or has it anything to do with 
the vacaum produced in the barrel ? A. The noise of 
a gun is caused by the concussion or vibration of the 
air at the instant of the charge leaving the gun. There 
is no vacuum formed, but on the contrary a momentary 
pressure made by the expansion of the cases or powder 
smoke. 

(2580) J. H. G.—The plant sent for|¢ 
identification is a small form of Heélenium tenuifolium, 
Natt, 





Replies to Enquiries. 

The following replies relate to enquiries recently pub- 
lished in Sctentrric AMERICAN, and to the numbers 
therein given : 

(2475) If P. C. N., of query No. 2475, will 
thoroughly smoke his buckskin articles with any ordi- 
nary wood fire, the same as bacon is smoked, say hang 
them up in some closed building and build a good 
smudge under them three or four times each day for 
about a week, being careful not to get them too hot, he 
can then wash them the same as any woolen cloth 1s 
washed, and I guarantee, they will not get hard if the 
buckskins are thoroughly tanned. 


Splitting Wood.—Please tell your 
inquirer of query No. 2459 to use 8 C blasting powder 
for splitting wood, If he cannot get this grade at the 
hardware store, to get either single F, double F, or EF 
blasting powder. Three C is the slowest powder made. 
It is the best for quarrying large fine stone or splitting 
straight-grained wood. When it explodes it merely 
gives a grant, bat it is sheo! for smoke. Single F is the 
pext quickest, double F the next, and 3 F the next, 


Judging by his query, he does not live in a mining dis- 
trict, and it is quite’probable that he cannot get blasting 
powder, He should not use gunpowder by itself for 
splitting wood, unless it is very hard to split, as it would 
be liable to put a splinter in his eye. If he has to use 
gunpowder let him mix it with fine sand, one-third 
sant, two-thirds powder, The sand reduces the strength 
of the powder, but not its quickness. Gunpowder itself 
is too quick for wood, stone, or coai, Coal miners can 
use their drill dust instead of sand.—H. B. 





TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


November 4, 1890, 


AND EACH BEARING THAT DATE. 








[See note at end of list about copies of these patents.) 





Advertising device, I.. M. Devore............0.+-+.+ 439,866 
Air compressor, BE. Hill... ........ce0 ceeee eeveceses 439,876 
Alarm. See wre alarm. 

Anchor, J. P ., =e eprcedeeerosceses 459,121 
Atomizer, J. Buck oo pa, sousegecsbesdanewns o---. 440,002 
Automatic s vianior, 5 Clapp. , 439,504 


Axles, anti-friction bearirg for car, L. W. Hardy. 439,654 
Baby bigs Ne and a SaSEGIRED, —_ 
Franklin....... 












Paper bag. 
Bag holder, atk, anes s. -<ensameanreaneees 
Bags, acid proof, mening. 3. A. Lighthall. 
Bale tie, J. Hentz............ 
Balls, machine for making, W. H. Wright... 459,715 
Band. See Sand band, 
Dame, ©. BA, CRAPGRRM «00s 0dcccr cco ccccscsccccccces . 40.012 
Barrel Read Wace 2. 2 Campbell.. cccee. sss 40.088 
Barrel stand, H. H. Fiak...... 0 ......cseccessees os 490.815 
Baseball game, W. Gohasinss pieecneieehous . 40,5v0 
Basin top and trap, catch, R. Smith........... 440,087 
Basins, etc., discharge attachment for wash, a 
lo Minn 605009s0000 cn0vencses6oeseeccsenseoes e+« 439,687 
Bath. See Spray bath. : 
Battery plate, secondary, A. KE. Woolf.............. 438.250 
Bearing. ball, H. Howard 439,877 
Seqens other similar articles, folding, ¥. A. Mal- 430.978 
seas 0,978 
Bed, “folding, D. i. Powers. . 439.683 
r cooler. G. EB. Ru unya 430,74 
440,094 


Bell cord co upling 7 AS "Kennedy. 





Belt shitter, J. M. Sailer. ..........-eeceeeceeeece ove» 430,002 
Belt tightener, A. Pollock.. “30,790 
as Ch, Ge. POGUE cccccccppcccnceccccccceessooseosonce . 
Bicycle support, W.H. King pegpeggoedecece -. 419,879 
Binder, temporary, Murphy, dr. & Davison..... . 40,010 
Binding clips, opening instrument for, H. H. 

etna, stents te eatin o4-.siibseaeemeane 439,94 
Blacking, cabinet, G. KE. & G. L. sonaes sdendeneest 439,851 
Blanket holder, J. B. Whitbeck.... ci seseee ess 40,988 


Block. See Building block. 
Board. See Wash board. 
Bciler. Steam boiler. Wash boiler. 





Boller bottom, J. MoGinnis...............0..+ . 439,761 
Boiler feeder and feed water heater, F. M. La 
IT@MUK..... 205-5 eevee 440,109 
Boiler feeder and regulator, RH. Kersey. Neaee: ae 439,740 
Boiler furnace, 8. Rumser... ........-. 66. ceeeseeees 439,753 
Boilers, apperatee for supplying pure water to 
steam, F. L. McGahan.. 439,788 
Boilers, seraper for Geasing’ steam, Glover & 
Armstrong... .... 440,028 
Boilers, steam sagutater for h hot water, P. ‘Rund- 
uist. SOSreceeccccceeacescecoce . 49.977 
Bonnet, sun, N. ‘L. Bu ees DF5RS S0S4n00cReuse 440.005 
Book and slate, A 9 w.T. Jamison......... 440,087 


Book case, 1. ©, Kiggins 49,7 
aoe. manifold memorandum or ‘sales, R. Lan- “ 
se 4 


eeccces 1,044 

Book shelf, roller, J. D. Edwards....... oebocesns 459.569 
Books, attaching hangers to, L. Fine aiidiinaaie 
Bottle and bottie stopper, BE. M. Sanger........ --. 439,685 
Bottle washing machine, T. Saunders...... 43U, 80 
Bottles, tool for driving combined stoppers and 

pouring nozzles into, E. H. Ailing 439,618 
Box. See Core box. Letter box. Paper box. 

Spool box. Tumbling box. 
Box closure, A. M, Brainard.... ... .......ss006 439,632 
Braiding machine feeding attachment, D. D. 

Griffin @ e6csecnsecs os -- 439,043 
Brake. See Car brake. ee brake. 
Brake beams, strut for, H. B. Kobischung......... 440,117 
Brake regulator,  taiie, ©. w estinghouse, Jr. ti: 
Breastpin, G. K. Webster........0 ©... 66.666 ceec eee 440,051 
Briok Kiln, O. Kall .....0.000..-..+-++-+0-seereoesees 440,041 
Bridge, wire qucpensiem, = C. Carmack............ 400741 
Bridie, J H. Caristedt.. 68) ove . 4986 
Brush, ©. Pederson........ sencowen &s Hepes 
Brush, Welsh & Gates” 44 
Bucket and heater therefor, combined june h, Ww. 

ee RT 440,107 
Building block, J. M. “Farr ececcesee . 60641 
Burglar alarm, electrical, ¥. Pieres..........0ccccce 4,12 


Burner. See I, ane» burner. 
Burnishing Sn k. I . Reed 


. 489,752 











Button, L. A i oulite pedateds pee 
Button, A. J. *Shiple: Deans coscccesseeces 
Button, Williams & 39, 920 
Button, separable, M. D. “ahipman cos eeccese coves O0.006 
Calendar, J. Casseday. . .. 489,810 
Caliper and centering gauge, ‘combined, we 

WUGIBOR, cocccpocccccccesccccescoccccces af 9,975 
Camera. See saptographie camera. 
Can spout, J. O’Neill............ er . age 
Can testing machine, EB. EB. Angell........ eee 480,551 
Car, F.C. Ingalls............ . 40581 
pa bicycle passenger, iM. ‘Boynton.. 4.770 

r brake, J. P. Clancy... .......c0.-eeeesee . 40.04 
Gar brake, A. R. Drake........ «.-sseeeeees 44.857 
Car coupling. W. C. Brigam. ............+0+« ++» 440.000 
Car coupling, Hammerstad & Lyken................ #206 
Car coupling, Hodges & Isaacks..............- eee 439,000 
Car coupling, 3 2 peupecsncseceeeososeccces, GE 
Car coupling, W. p Some cocecccccce cescceeces w+» 440,058 
Car coupling, P. W. Ross .........60 cosweesrereees 434,807 | 
Car coupling, 8. L. * J. qg polmnoeccesoutercs . 49.084 
Car coupling, J. TL. Stillman. ... ......eeeccee coe oe 4:39, 982 
Car guard, railway, F. W. Stutt... ..........ccceeeee 430,585 | 
Car resister. : automatic, Sprague & senem. enaeianien 40,006 
Car wheel, W. F. McCready ....... esse. 410.050 | 
Car wheel, A. Mayer... .......scseceececceeeees +e OGD | 
Cars, feeding veoh for cattle, F. BE. Canda ennee 440,010 | 
Cars, friction buffer for railway, J. A. Hinson..... 480,748 
Carrier. See Cash carrier. ; 
Cart, road, BW. Bowntrager.........--.0+22++ 430,858 | 
Case. See Book case. Post office distributing | 

case. . 
Cash carrier, W. S. Reed. ........ 0.6. .66ccceeeeeweees 420,988 
Cash register, W. Koch.... .... 0.6.0. 0c 05 ccneweeere 440.108 
Cash register “and indicator, H. B. Renwick.... .. 440,116 


Caster, G. J. Heimstaedter 
Casting ingots, method of and ‘apparat: us for, J. enti 





Illinaworth. .........-.<<s+e0es ote este senses a9, 7H 
Ceiling moulding, sheet a F. G.C sléwen meal 440,07 
Ceiling panel, F. G. Caldwell............csse.cce.s. 440.008 
Chair. See Convertible ate 
Chair attachment, A. M. Whiteley 439,989 | 
Cneneere device for operating, keys of gas, R. anse | 

F. PG 019 05906d, sévcecvccocesves cee: cececs : 
coameer cap, W. H. Gardiner........... «++. \* 429.816 | 
Charn, J. P. Simolate.... o.oo eee s ene s cei ce see gens Se. | 
Cigar bunching machine, F. A. Schieiff et al... ..... 48.178 
Cigar or cigarette holder, A. Fritsebi eee | 
Cigar pressing apparatus, F. R. De Kstenosz........ 45h Sk 
Cigarette wt cocove + CSB | 


Clamp. See Door ‘clamp. 
Clasp. See Corset clasp. | Spring clasp. 
Cleaner. See Cuspidor ch vam 











Clovis, P. BrOWD. sorccececcesescvceeenenreeergreeeere . eam! 
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ook chime, W. Matthews 459,965 

Clock, motion, A. Bannatyne 439,854, 439,855 

Clocks, electric actuating device for penduluni, J. 

Dyson ° -» 430,885 

Closet. See W ate r closet. 

Cloth brushing snd cleaning machine, A. C. 
Heath... enevecces 4.0.69 

Clothes drier, bh. EK Arnold. ABS 

Clothes line apparatus, J. K. Kellows 

Clatch, tmetion, W 

Coffee pots, ete., handle ana cover for. H. 8. Rey- 





nolds 
Coin receptacle register, N. Stafford 
Collar . W.T. O'Brien 


Collar stiffener, C. Gibble .. 
Colors on cotton or other vegetaste fiber USES 
ing azo, R. Holliday. seen coe © 
Comb. see Curry comb 

Composition of matter, C: C. Shiber 
Convertible chair, N. Bartetle 
Convertible chair, J. W. Ciift......... 
Cooking utensi!, BR. ©. Andersen....... 
Cooler. See Beer cooler. 

Copying clotha, moist pan for, H. G. Razall oo-. 40,096 





Core box, Hill & MeGuire . ‘ 439,650 
Corn cutter, Morden & Hoffman ceveceses CORR 
Corn cutting machine, W. 5. Morden crecceeccss GED 
Corset, J. K. Ross : . ved oveebeus 44,690 
Corset clasp and brace, RaW. Parramore 439,801 


Coupling. See Bell cord coupling. Car coupting. 
Hose coupling. shaft coupling. Thill covp- 
ling. Whiffletree coupling 


Cream of tartar, obtaining, A “Martignier ° 459,905 
Cuff holder, E. N Dodge. . 440.019 
Cultivator shovel, M. Templim............. 440,000 
Curry comb, J. Du Shane —_ 440,022 
Curry comb and bruah, F. L.. Le wi is eS 
Curtain fastenit.g canopy top, A. RB. Suis 40.074 
Curtain fixture, J. F. Romer... ° 4.59, 868 
Cuspidor, D. Lange.. o60¢esbebecesse o. CRG 
Cuspidor cleaner, M, Barger... .......... ’ 434,740 
Cutlery scourer, H, F. Warren 440,080 
Cutter. See Corn cutter. Feed cutter. Pipe cut- 

ter, 
Cutter head, universal, M. Morton.. 459.673 
Cylindrical surtaces, producing, P. Howieson..... 449,819 
Decorative material, manuiusteriag, Tk de 

Palmer... - oo @ 440,055 
Digger. See Potato dieger. 
Distillation, treating residues of, E. M. Cook 434,030 


Distilling column and condenser, combined. 
Bolton . 
Distilling oils, apparatus for, B.A Edwards... 
Diteher and cultivator, po oO. T. Saris. 
Ditching machine, AY ©. Witt, 
Door attachment, ¥. W. Gregg.. seccevewesse 
Door clamp, ahdthe. “B. Y. Moore..... 
Dreasion machines, bearing for rollers of, 
Ti pncens op00004>n0 pnaggaus Siebreee ‘ 
Drier. See Ciothes drier. Pulp drier, 
Drill. See Expansion drill, 
Drill, J. Muirhead .. 439,772 
Dust pans, brush attac hment for, Dean & Harle.. 49¥,744 
Dyeing, bieaching, and washing yarn, arenes 








for, W. Maybury : 456,008 
Dyeing machine. yarn, L. Weldon..... 43y, 708 
Dynamos and me ‘tors, automatic regulator for, 

Cleaver & Fassold 440,016 
Dynamos, method of and apparatus for connect- 

ing, C. T. Child 4u,29 
Electric circuits, magazine fuse box “for, Ww. F. 

OS eae 480,850 
Elect ric conductors, device for applying: a coating 

CO, J. T. WeettseneP. .....0:cccccee . 916 
Electric lor, W.P Granville shedeee cove ry 1 
Electric heater, Drew & Francis............ coos @ 
Electric heater, C. H. Talw AME... .0.0-. pecereeeoes 440.07 i 
Electric indicator, 1... O. Chatfield... ovesees 440,005 
Electric motor and generator, A. Gartner oveeee 40,775 
Electrical cond: tors. trolley iine switch for over- 

head, W. L.. Kmmet.... .......... : 439,746 
Electrical generator, F. l.. McGaban..... -. 430,074 


Electrode, secondary battery, Entz & Phil! ips 440,028 


Electrodes for secondar Panattonas, alae, Kents 

& Phillips... oe eeee ©9006She tes cae 
EKlevator, C. W. Fo O° SRE atte inhi Ne 459,047 
Klevator, Ry RE arte g eget gone 439,734 
Elevator gate operating device, W. ii. Golder.. 450,040 
Klevator guard, ©. J. Lats aan » 430,844 
Elevator shafts, device for operat nu c shutters for. 

Ranlett & Provost Sevsbesesevéccscs seeawe 439,823 
Embryotome, 8. H. Swain , sane eee. 400008 
End gaté, wagon, A. G. Samuelson 440.088 
Engine, See Petr leam engine. Rotary engine. 

Rotary steam engine Steam engine. Vapor 

enuine. 

Engines, automatic cut-off for steam, J. H 

W heat 2 ove aces o 438,700 
Engines, conde nser for steam, J, B. Hutchison 430 (id 
Enwines, cut-ofty': ir steam, GQ. Fussell, Jr 440, 108 
Engines, sourast | box for steam, @. Fnasell,dr.... 440,108 
Expansion drili, A. Seley ..» 440,065 
Kyebuits and he ~*. machine for making, J. 

Bowen. . gene : 489,800 
Feed cutter, F. F Drinkhouse eee 440721 
Feed water, extractor for remo ving air, ‘grease, 

and sediment from, H. See 430,005 
Fertilizer distributer, §. Johnston... .. 40,955 
Fiber from fibrous pian ts, machine for ext eaerrees 

J.J. Weicher 4 
Fifth wheel, D. Wilee edeecese 
Fifth wheel, vehicle, ‘Barnes & Rabn....... 

File, cabinet, J. Muhlauser ; or eeee 


Filter, water, W. T. Floyd : 

Firearms, magazine for breech- loadin, be I. 
EPUB. 000. cscrscrcccvece 

POND GHORNO, Go Be LOWERsccececcocces ceoceessctsese , 

Fire escape, G. F. Oebri or@eeece-cscee 

Fire kindler, W. A. White ebeecuccooncce 

Fish trap, J ¥ Allison 

Flax thrasher, ie oe ath & Smith. 

Fiour dresser, - Lemmon 

Flushing tank, a * Boyle 

Focimeter, P. H. Maguire 

Folding seat or commode, J. W. Bowen 

Fork, See Hay fork. 

Frame. Spectacle frame. 

Fruit sizer and grader, ©. 1. Curtis ec 439,952 

Fuel to tire, feeding, F. W. Wiesebrock -. 400,788 

Furnace. See Boiler furnace. (Oil flame furnace. 

Furnace, P. Noonan ; 440,112 

Furnace, RK. L. Walker ‘ : 439,705, 49.706 

Furnace for burning hydrocarbon fuela, J. Rurns 440,098 

Gauge. See Ring gauge. 

Galvanic cell, standard, K. Weston . 490,737 

Gas, apparatus for the manufacture of, H, Bar- 

KeSS 44,004 
Gas light, ineandese ent,C M. Lungren 459.882 
Gate. See End gate. 

Generator. See Electrical generator, Steam gene- 
rator, 





Governor, steam engine, A. Hendey...... ....:.... 480,880 
Grain washing apparatus, Hi. Smith cooess» 480,906 
Grate, W. L. Mitchell.. <san satseseensa aus Ge 
Grating machine, J. N. Colby . 4,900 
Gravity shifting apparatus, fluid-actuated, ‘M. B. 

Mills . 439 884 

Grinding machine, H. Taylor ‘ 138,766 
Grinding mill, J. . Tobis ce ne. 440,08 
Guard. See Car guard. Klevator ; guard. 
Gun, breech-loading, E. Pringle 429 806 
Liame fastener, Hi. V. Padtieid 440.064 
Hammock or chair support, F. O. Warweil.......... 439,642 
Harrow, H. L. Mack. o 000 one M0447 
Harrow, Cc. 8. Ruef . --. 430,01 
Harvesters, gavel carrier for grain, Ww. G, Whit- 

ing 499,710 
Harvesters, mabufactare of picker stems tor cot- 

ton, G. N. Todd.. " -.» 490.7% 
Hat wires, pees — for ber: ding. J. FUR. .c000 439,590 
Hay fork, D. a oe ances 0.011 
liay as w. Haiey -. 40.105 





Hay rake, Lay and tedder, A. W. Heany........ 430,48 
Heater. See Klectric heater. 


| Heating and ocean apparatos spirit, Buch & 


Brose cxvevee $89,773 
Heating system, J. F. "Me Kilroy , ; 459.588, 
Hobby horse, V. Bolhtlia ...... 450,627 
illolder. See Bag holder. Blanket bolder. Cigar 

or cigarette holder. Cuff holder. Jar holder. 

Lantern holder. Lead or crayon holder. Music 

leaf hoider Paper holder. Photographie 

plate holder. Roll hoider. Shade holder. 

Sureical peedie holder. Telephone receiver 

holder. 

Horseshoe guard plates, tool for applying and re- 

moving, G. T. Chapman 440 

| Horseshoes, device for altacwing, ayer *& Cas- 
| tle - 46.08 
Hook, G Bradshaw... ee , Sccwoceseccce secs GE 


llook. See Snap ho, vk 
Hose bridge for railway tracks, Donohue & Gore.. 439.968 


Hose coupling, F. BK. Sharon . 434.92 
Hose machine, B. Hershey 40,088 
Ine retesos in boilers, compound for pi event! ng, 
. Blackburn 489,756 
Indie ator. See Blectric indicator. Street or sta- 
tion indicator, 
Ingots in sectional moulds, forming steel, J. B DP 
Boulton sone’ ‘ 40.007 
Inhalor, Warren & Dow ‘ 40.70 
Insulating composition. T. D. Bottome 439,798 


Insulator for electric conductors, W. Kessler. 
Jack. See Bornishing jack. iAfting jack 
| Jar nolder, fruit, (, &. Crandall FsSBoo0rpes 
a See Rail joint. 

y. See Telegraph key. 
kis. See Brick kiln. 
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. rs 
Knife sharpener, G. Geer 7™= y bath. G ylor. oceanesses 
r Hen yy D- na. See Vehicle spring 
=~ apna epee we = mer Sertnn clase, W. 8. Gibboos — a... 
Ladder, tre. J. B. Gathright Sprinkler. See Antumatic <i sta 
Ladle car. J. A. Burvs 40.458 | Stand. See = aay “ 
Lamp, ¥. Beoner 436 | Steam bowler and its aire W. Prait nt ese 0 om 
Lamp berner, T. Wall Steam boiler, sectional, N cocecee 
Lamp bereer street cer, T. Wal ‘ Steam engine, &.  nceneeeeemeenocees 1-4 
Lamp. central Jranght.J &. Bohoer oe. T18 engine, J. ¥ toore... sre fan 
Lamp. electric arc. H. C. Shubert 40.2 | Steam engine, C. anderhey 
Lamp, miner's, G. Hayes {2.64 | Ream cenerator, D. Hurst........ 
lamp support. J. A. Miller 40.71 | Steering apparat as, J. B. Parvis.. w Wright’: aan 
Lantern, 2 A. Miller + 2 | Stee! balls. coachine for making, ii. Wrz 7 
jantern holder. BR. 4&4) Gartass boyd —- apparatus for vessels, hydrauiic, J. Al- oars 
: £ Van Wle “4 ins ~o 4 
‘athe ee ic, G. Kelly 42.72 | Stopper. See Bottle and bottle stopper. am 
lead or craron holder O. Mussinan, Jr 42.787 | Store service soqasetas, 6. 5. ES Elliott 7 
Lead press. C C Tracy +298 | Stove, A. 8. Newby..........- a aces x 
Lead. treating sebiuped, C. V. Petraeus S TS) | Stove, gas, L. Ketchum...... = 
Leader protector, &. J. Masbach ® | Stoves, combinec ore baker, and venti 
Leiter bos, &. M. Boroton cm. pil tor tor cooking. J Alien $19.00 
Life beoy or preserver, J. Grant 440.088 | Stoves, gas valve for hot biast, B. Beisel......... oon 
Lift or elevator, J. Nadler 440,111 | Stowes, water back for gas, W. H. Wiester ... Soa 
Lifter. See Transom \ifter Street or station indicator, |. Gaamene a 
Lafting jack, ¥. Tischer 4%,7%5 | Street or station indicator, J. C. Marphy.. ss 
Light. See Gas lieht. Photeerapbic Gash light. Surgical needie holder, C. H Truax : fee 
Lock. See Nat lock. Seni lock. Swaging machine. T. C. Hendey ABS 
Lock, W. F. Beasley eeu § Swivei, BR. A. Breal..... 40500 
: 4 420.0 Tablet, antographic manifolding, “A. A. McCann. ° fuer 


Loct, &. FP. Stein 

Loa turner. H. O. Lange 

Loom for weaving double pile fabrics. F. 

Loom picker sick chees. aj. & Depre 

Leoome for wearing slik ribbon 
bracket for, W. H. Schieicher 


Labricator, W. J. Tyaon 2.7% Telephone, 8. Bergmann 
Maanetic separator for grain, B. Von 8yo sng seepee = lg oe stations, automatic toll system 2 
. Clark se a5 ‘ i ae 
Matos safe pocket, i. (. Stolle ‘Hiv Teleph ne receiver holder, F. T. & w.k. & T- 
Mat ms mohine for weario wire. ( H GR cecccccccescese secegsccee : -ee 4004 
Merda@ al - . 0.573 | Terret. harness. A. Lobdell.... anene cou 
Messare, tailor’s, D. Hawtes £®.74T | Thill coupling, J. A. Hinson suoencocsasecounmese ST 
¥edicine, cough remedy, (. Jensen 400.58 | Thili coupling, J. H. Senden £9.979 
7 See G fing & Thumb tack. F. G. Caldwell 440,006 
Mill app ance, H. Alket (O58, 40.8% | Tickets, cards, ete... bolder for. A. A. Low 438,786 
Milletones. «vstem of grooves for, J. Schweitser.. 60.9" Tickets, ete. device for hol sree as dewey 1 
Minine W. Crites 0.512 . ing, A. A Low 7, 498.785 
irror supe xn P.& mse 6Tle. 0 O6See le tie. 
i. adi ane hine attachment, G. Poppert 40.24% Tiling, metallic crest, C. E. Gaylord.......... 440,104 
Monker wreach, W. W. Chariton 48.74) Toilet cabinet for infants, C. Karz eenes +90.05 
Mx e Blect rie motor T combination, Wickham & Stevens eese 9.711 
Mower, avo, H Tr Miller 4p.a8 Tor. J Kerr sndasnebnnesengeaneseoonsene 49.301 
Music leaf holder, F.C. Watace <mSt | Toy. pistol. C. Biampled. .........0--.scceceesceess F828 
Music leaf tarner, 8. Leiry 499.750 | Track cleaner, B. T. LAKGS.....-.-----.0.---200-2+e £0) TRS 
Nail me wire, Kent & Bancroft ... 4 | Train signal. F. 5. Orem ece-coces 440.163 
Net, @y. A. Wabra . 40911 | Transom lifter, J. M. Maddox.... sevcccecees GSM 
Noasle, |. ¥isher 40.5 Trap. See Fish trap. 
Net lock A. Thompeon 48.7h4 | Treadle movement. A. M. Fenner 4.727 
OO can rent. D. G. Stone . 225 Tricrele. L. A. Weston 430.915 
On) came or lamp fillers. stopper for. D. G. Stone... 40.94 see ey and guard for electric wires, adjustable, 
OW Game furnace, T. M. Jarmair 440.1BS Hoyt 440.106, 
Omnibuses, eic.. beater for, A. 8. Hart PS ee) ue i, ate rve, L. Gwinner £8.77 
Ordnance, rece apparatus for, §. P. Hattie 4. <O.oM7 Truss, M. Wise 440.083 
Ore comcertrator, separator, and washer, L. Look 4@.%2 | Tug for harness, metal, J we " pemcemee 2 4982 
Ore washer, L. W. Lewis . 42.99 | Tambiing box. J. Vou Serk . 49am 
Organ. A. J. Rernoids 40.00 Tunnel, sectional tubuiar, D> Hobart 40.941 
Organ pedal cover, 1. Buikema ‘a0 Typewriter, J. y 4 ee 
Organ, portable, P. Biihorn my 5 Typeerking and matrix making machine, KF. 
Ped. See Collar pad N right ee 0088 
Padiocs, W. 0 Bryant - 63.55 Typcurnins machine, W. M. Reason 60.547 
Padwok, 8. P. Stein +08 Typewriting machine, W. H. Robertson 40,089 
Paper pag. Tarlor & Kelliher 40.409 Valve, automatic, J. Clapp 100 


Paper bag machios. N. W. Taylor 








Paoer bac making machine. ¥. H. Kelliher 48.40, 
Paper box, M. N. Bailey . ‘26 Valve gear, cut-off, G. K. Babbitt 
Paper cutting machine, guillotine, UG & Bradiey 42.517 | Vaive, steam engine. L. B. Phillips .............«-. 
Paper holder anc cutter, roll, ©. G. Haas st? ba wash basin, J. W. Hale 
Paper machines, suction rol) for, G. F. German- © engine, J. C. Diederichs 
no 4.871 ve icle, H. 8. Fairbanks 
Paper trimming machine, L. P. Jacksor 49.94 Vehicle spring, F. Scbeip, Jr... 
Paper vest, W. Stephenson 4.75 Vehicle spring. J. D. Whipple 
Paper wed. mechaniem for cutting variable Vehicle top prop, F. E. Benton ooo 
lenathe of sheets from, J. Brooks 43.22 Vehicie, two-wheeled. F. L. Perry 
Parchmentized fiber, manufacture of, H. W. Mor- Vehicles, apparatus for steering wheeled, A. 
rm enn Hirst.... ‘ 
Pen, fountain, KR. Valentine +0577 | Velocipede. Wood & Burnap: 
Petroleum engine or motor, H. A. Stuart 49.7 | Velocipedes, pedal bar for Hoyt . 
Phovoographs, automatic repeating mechanism Vending apparatus, W. H. Hammer 440.1129 
for. J. H. ling 440,44 | Vinegar apparatus, P. Spink............... 49.980 
Photographic camers, W. H. Lew $9.86 | Wagon brake, D. Herringtoa 400.022 
Photographic cameras, ruil b ider f for, W. H. Ful- | Wagon, dump. H. tHiiid , 40054 
wer 40.450 Wall paper pasting machines, track for, P. 
Photographic fash light diffuser, J. 8. Bridges Pee) veney a 439,789 
Photographic plate holder, BR. A. Anthony 4838 Wash beard, C. Cornelius noes cenuqueesunes GT 
Ptanoforte action, & P. Brooks 499.65) Wash boiler, W. H. Barron covcscoocoenccs GED 
Piarofortes, ete. music desk for. A. H. Hastings. 60.575 | Washer. See Ore washer. 
Pianos, wrest 2 ¥. M. Risch ; ... 40.08 | Washing machine, 5. Arcus eee 
Pipe cotter, f . 140.011 Washing machine, W. G. Boston. a 4.52 
Planing mechines, device for adjusting the pres- Watch balance staff, 8. & M. Botkowsky 439.629 
eure plates of. ¥. H. Crafts 440.018 | Watches, cannon mee for, W. B. Learned....... 60.56 
Planter and fertilizer distribater, seed, W. H. Water closet, H. C. Hart «+» 40,080 
Cooper #99.511 | Water closets inlet vaive for, T. Keyworth ...... 40.730 
Pianter, corn, G. W. Price 41.686 Water wheel. F. ood - 4005 
Planter, seed, &. M. Cole 49a, Wheel. See Car wheel. Fifth wheel. Water 
Piew,. T. A. Brome! on.rid wheel. 
Plow and fertilizer dropper, combined. F. M. Whiftietree coupling, O. J. La Baie --. 2 
tiaines «eee 40.964) Windmill, P. KE. Wistrand ... .. . 
Pole tip. vehicle, C. F. Birick 42.0 Window or door screen, W. W. Moore 
Post office distributing case. J. P. Fogarty 40.646 Window stop. J. A. & A. C. Harold 
Pe tat digger, B. 8. Howard +9.7% | Windows. support for persons cleaning, C. BE. 
Power, (transmitting device, W. &. Laird 49.48 Britt -eeevee 49.78 
Press See Lead pren« TD GOES. Ca, WUD. oe ac00scevécccesccotoens 438,755 
Printing machine, cloth, A. McNicol <w.016 | Wire. guide for machines for covering, J. 
Printing presses, mask attachment for. F. B cCahey 
Priesmath <O370 Wire covetening and reeling machine, C laanch & 
Printing presses, sheet supplying mechanism for, Pecnevccnwerecsses couscqcggeec coscoceunceesenne 720 
J rooks segs 0.561 Wire twisting tool, Calhoun & Garrison 
Printing presses, wet adjusting mechanism for, J. Jood, producing ornamental — =, Hett- 
» Cox : 490,724 wie & Heckner 


Propeiling mechaniem, boat. 8. | ebenheim 
Protector, Bee Leader protector 

Pulley, perforated, ©. J. Jones 

Pulvertser, H. 8. Howard 

Pulp drier, wa eo |, 8. 8. Stevens 
Pump, Said, |. B. Storey 

Pump oe H. Anderson 





Puapehing and fanging machine, BE. W. Naylor 
K. Stager.. 


Radiators, retarn bead for steam, H 
Rail joint, C, M. Carnaban 

Rail! jotat, H. F. Cox 

Katiway, electric, M. W. Dewey 
Ratiway, electric. K. M. Hunter 
Ratiways. cabie shifting device for cable, A. 





son a a 
Rake. See llay rake 
Reach socket, F. EK. Wilcox 


Reaper and mower knife sharpener, J. Ross 
Refrigerator remeie, C. A. Knight 
Register. See Car register. Carh register. 
receptacie reg tater 

Regulator. See Brake regulator 
Lheostat, & BM. Gilbert 

gauge, W. Durand 
Roti holder, W. i. Fuiier 
itolier for /wied corn, ¥. J Gare 
Reiting balls, machine for, ~u 
Rolling mills, feed table for mite 


Wright 
Alken 





Holling. stee! baile. dre for, W. 
Rolling tubes, machine for, C. 
Rotary engine, A. Denke 

Lotary seam engine. J. Forsythe 


Kellogg 





Rubber shoe aitachment. exgart 
Gait evaporating tank. A. Haller 
Mand band, G. W. Campheli 

Hash balance, H. P. Carce 

Saw guide, circular, W. G. Tuten 
Baw aummer, Southworth & Caicatt 


Sawmills, log tarner for. J. A. 


Seoop, W. (. Quigiey 
Sevurer. See Cutlery seourer 
Sereper, wood, J. W. Starman 


Bee Window or door ecreen 
and out for the same, feed, A 

Serew cutting tap, W. &. Jones 
Serew Knobs, manufacture of, J. Berbecker 


Seal lock, W. F. Beasley 
Beat. See Folding seat 
Separator. Kee Magnetic separator. 


Sewer or sewer pipe, Fithian & Wyman 
Sewing machine, F W. Ostvom 


cones machines, catting mechanism fur butinn- 


le, ¥. W. Ostrom 

anade holder. adjastabie, J. BE. Bohner 
“Shaft. R. L. Miteheli 

“haft coupting, J. Mewart 
sheet metal, crate for, F. 0. Caldwell 
Sheet metal vensel, &. M. Peacock 
“belt of bracket. adjustable, ©. KB. Buck 
“helt, seif-saepporting. >. M. Kiineline 
Shell making machine, (C.D. Keuonedy 
Shoe fasten|ag.U FF. Bieeell 
Shoe fastening, C. B. Horton 
Shovel. See Cultivator shovel 
Show stand and rack, & S Hering 
nutter worker, A. F. W 

fter, 6. H. Fountain 

Bee Trair. signa! 

Bnap boot -t Pennington 


fodawate” dir sing *pparatus, C. Adami 
Solderinw machine, W. J elpe 

ipark cateher. J. O Pastes 

Spectacie frame, P. /. Sehretber 

ipike making machine, YW. it. Wyland 

‘ J rings, machine for repairing, 





Kotling plastic material a, paratus for, 8. , aioes 
1. Wrigh 


McLaughlin ° 


Holmauist. 


40045 


Pearson 44.115 


49.75 


we fringe. glass bar 


Ti 


“029 Wrench. 


440.000 
4.08 
40.70 
600782 

Bn 





4002 
Bry- 
440,001 


COAT; 

440,119 

40068 
Cotn- 


470.00 | 


49.714 | Match box, H 





Tank. 





Fiushing tank. 


tank. 


Tapping 
Aiken 
40.40 | Telegraph key. 


‘ Valve, controlied, A. Riedler 
40.5688 Valve device, M. B. Mills 


Wrench. W. 8. Bunch 
Wrench, N. M. Willet 


Wrench attachment, J. Wilkes........ Re 
Yeast, preparing pressed, BE. Bruun.... 
Yoke, ox, Milton & Pressnall...... 


Carpet. 
Carpet, 
Carpet, 
Carpet, 
Carpet, 
Carpet. . 
Carpet, 


Cc sey 
| Car 
| Cutle 


DESIGNS. 


W. Blackbeurn..... 
L. Clemencet 
A. Cortes 

J. Douzel 

N. Komori 


~— handle. 7 tI ans accaidinesaiaaid 
ware, ornamentation of, T. G. Hawkes........ 


Glassw 
Hat band. W. T. Brigham 


P. Fairchil 


bars, mechanism for epesatina, H. 
W. A. J. Kobrn.-2. , 


See Monkey wrenct. 
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USE ADAMANT WALL PLASTER 


hbesi ve. 
¥- is impervious to wind, wat 
and disease =. = dries ~y a 
few hours. It be applied in 
any kind of weather. It -jtn-~ 
era! use. censes for the 
mixing.ueine. and selling. 


address ADAMANT MFG. CO. 
309 E. 


E. Genesee ™., 
Syracase, N. ¥. 


TH E COPYING PAD.—HOW TO MAKE 
et aoe ibe guintins pod and cleo tho omiinetah 
by ‘whic hich t are Tt t apply the written 













letter to th ; how to take o oS ~ letter. 
Contained in ro? AMERICAN Tt. No. 
43%. Price 0 cen For sale at his office and t by all 


newsdea/ers in ail De —s of the ++ 








Machinery. 
Seneca Falls Mfg. Co.. 695 Water St. Seneca Falls. N, Y. 


SEBASTIAN, 1, MAY & CO's 





Presses, Chucks, 
Dogs, and machinists’ Ss — 
teurs’ outfits. Lathes on trial. 
Catalogues mailed on application. 


165 W. 24 St., Cincinnati, O. 











POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 


STEAM ENGINE INDICATOR 
Sage | mot Chime Whtasto. and @ | all ingtruments 


weiss agents Jor Clark's Lance Pre 2 Howe 


CROSBY STEAM GAGE & VALVE CO. B&.ctsg,s% 
LIGHTRING WELL-SINKING 
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Diamond Tools, Engines, Boilers, 
Ste pete = i ary 















OIL WELL SUPPLY CO. Lid. 


91 &92 WATER STREET, 
Pittsburgh, a., 








Manufacturers of everything needed for /f : 
ABTESIaN wets | 
for either Gas, Oil, Water, or Minera) / > 
Tests, Boilers, Engines, Pipe, ao 
Cordage, Drill Tools, ete. i 
I catalogue, —< 
i discount sheets LL : 
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GOOD HOUSEKEEPIN G, 


Published at Springfield, Mass.. and will also furnish 
under the title of 


is the same whether you purchase single copies each 
for a year from the publishers direct. All newsdealers 


CLARK W. BRYAN & 


CHRISTMAS DINNER 


for its 1891 Bill of Fare a valuable series of papers 


“TEN MORNINGS IN THE KITCHEN.” 


Beginning with January, 1891, Goop HOUSEKEEPING will be published MONTHLY. 
scription price is $2.40 a year, $1.20 for six months, $1.00 for five months. Twenty cents a number. The price 


The regular sub- 


month of your newsdealer or whether you subscribe 
sell it. SAMPLE Copres FREE. 


CO., Publishers, Springfield, Mass. 





ROCK DRILLS 
AIR COMPRESSORS, 


MINING AND QUARRYING MACHINERY, 


Ingersoll - Sergeant Rock Drill Co. 


Ne. 10 PARK PLACE, NEW YORK. 
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ORKED OUT. and 
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40.551 | Radiator. horizontal, L. RK. Blackmore et al.. 
40.015 | Type. font of printing, C. J. Whipple sede . 
ue M4 | Vending machine front, F. G. Dieterich....... .....- 
4a 4 
4.7 ? | 
Se | TRADE MARKS. 
. 40,120 | Backskin leather, prevarstion Ser wathentng ant 
40,29 eoloring, J. Pickering & &&« ° --. WB 
- 40.9 | Candies, beeswax, Miller, Ho Sman & Co. 5@1 
on = playing, Russell & Morgan Printing Com- 
ee neberiecicatin Be ge anes 18,582 to 18,588 
sans Coflee. ‘panehes and ground, Ohio Vailey Coffee 
0.08 | TIN s she. 0 suddasdectstosnses o- deacons Im 
49.523 | Crackers or biscuits, Young & Larrabee............ 18,508 
0.08 | Hata, soft-feit and wool, F. Fouratt................. 18.3 | 
| Insecticide, Searby, Zeilin & Co................ 18,508 
£99 | Japns, Jozaianen, fillers, and finishes, C. H. Gilles- | 
pie DD. penn cgvepdvoginugonaancc ccapegsenoasenet 18577 
490.100 | Needion, sewing, &. Heissei Sei. Wwe. & Bohn.” 180t4 | 
439,966 | Oil and soliditied a oil, cotton ob seed, 1 
oy oduct Compan 
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yr. M. 
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Spool box, 7. A. Bastin. 
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Paints, stains, similar preparations, Harrison 
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i | Rows, B. F. Avery & Sons 4 
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| Rubber shoes, Boston Rubber Shoe Company... 
Specifie for the cure of poisoning produced by 
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B. Farrinetc 
y, Edel Brothers... 
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ROOFINC! 


GUM -ELASTIC ROOFING FELT costs only 
$2.00 per 100 square feet. Makes a good roof for 
years, and any one can put iton. Send stamp for sam- 
ple and full particulars. 
GUM ELASTIC ROOFING ©O., 
39 & 41 West Broadway, New York. 
LOCAL AGENTS WANTED. 


ICE-BOATS — THEIR CONSTRUCTION 













ur 
Views of the two 
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Fine Taps, Dies, Reamers, Etc. 


Lightning and Green River Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines, Punch- 





er Labor Saving Tools. Send tor Price List. 
WILEY & RUSSELL MFG, CO., Greenfield, Mass. 
PR ii G P Printing care 


logue for logue for two stamps. Keisey & We., Meriden, Conn. 
TRANSMISSION OF POWER BY COM- 

pressed Air.—A valuable and interesting review of the 
resent ame of the problem of establishing com 








ishing motive power to consumers. 
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A 6x7 inch Engine, 


Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma- 


chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 


Van Duzen Gas & Gasoline Engine C2. 


CINCINNATI, OHIO. 
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. he and Important Book on Metallic 
Alioys, Solders, ete. 





RECENTLY PUBLISHED. 


THE METALLIC ALLOYS 


1 Guide for See Manufacture of al! Kinds 
‘ (‘yvoys, Anna aigams, and Sulders used by og MS Work 
ers together with their Chemical and Phys 
ues and their Application in the Arts and the Inde us- 
ines: with ap Appendix on the ng of Alloys 
Transiated and edited. chiefly from German o 
4 Krupp and Andreas Wiidberger, with extensive | addi- 
cons, by Wm. T, Brannat. one of the editors of “ The 
lechno-t’bemleal Beceint Book,” etc. wane by 16 
engravings. 12mo, 428 pages. Price. oe sees . $2.50 
s# By mail, free of postage, to any address « the world. 
t descriptive circular giving the full contents of the 
, A. other with a list of Important Books on Elec- 
. Metalturgy. Moulding, Founding, Pattern Making, and 
Ve tual Working. sent free to any one who will apply 
Tz Gur new and revised Catalogue of Practical and Set- 
bine Books, 86 pages, 8vo, and our other Cat the 
+ covering every branch of Science applied to the Arts, 
t {ree and free of postage to any one ™m any part of the 
who will furnish us with his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
S10 Walnut St., Philadelphia, Pa., U. 8. A. 








THE NEW BOok. 


Experimental Science 








By GEO. M. HOPKINS. 


740 Pages. Over 680 Illustrations. 
PRICE, by mail, postpaid, $4.00 





SEND ror FULL ILLUSTRATED CIRCULAR 
AND TABLE oF CONTENTS. 





This is a book full of interest and value for teach- 
ers, students, and others who desire to 
or obtain a practical knowledge of physics. 


MUNN & CO., Publishers, 


Office of The Scientific American 
361 BROADWAY, NEW YORK. 


What the Press says of “Experimental Science.”’ 

* Mr. Hopkins has rendered a valuable service to ex- 
varus ental physics.” °—Evening Post. 

book is one of very practical character. and no 

one cy a scientific turn of mind could fail to find in its 
pages a fund of valuable information.”—Electric Age. 

The electrical chapters of the book are notably good, 
and the ctical instruction given for building simple 
electrical machinery may be safely carried out by those 
—not a few—who like to make their own apparatus. 
Electrical World, 

“The author has avoided repeating the backne 
ilustrations =) have been rom one to 
another so long. and, instead, offersa set of experiments 
which are largely of a novel character and very strik- 
ing.” —Engineering and Mining Journal. 

“We commend it most heartily to al) teachers.”— 
Normal Exponent. 

“It is a treat to read a book %, ay kind, that sets 

forth the potnciates 96 | of payee so fully, and without the 
use of math Tancomottee, 

‘All teachers of cao ware that real know- 
tedge is acquired best by the. student making ex _ 
ments for himself, and any one who points out 
oe )se eXperiments may be ea: easily’ made 18 5 eotas excellent 

work." —Englica Mechanic ana \ 

‘The work bears the stamp of a writer nter who writes 
nothing but with certainty of action and result, and of 
a teacher who imparts scientific information in an at- 
tractive and fascinating manner.”—American E =. 

it should be found in every tibrary.”—Engl 
€ he anic. 

“The book would be ° most judicious holiday gift.”— 
Ey ngineering and Minin 

The portion of th tan devoted to dynamic electri- 
city covers over one hundred and is oppeematy 
interesting and valuabie.”—. Standard Union. 

Directions are given for demonstrating most of the 
laws of physics, pa Ne ls and common ap- 
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_ ot the experiments ‘are new to print, while 
onal 4 ot. d, familiar te 4h modified form 
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Patente. 


An deutsche Erfinder. 

; Te Gomme wad. thitige Klasse der deutschen Erander 
in den Verein Staaten machen wir besonders darauf 
aufmerksam oat a ss ee durch ihre aT 
gen mit ashington u n europdischen Hauptstid- 
ten, besondere Vorthelle zur Erlangung von von in- und aus- 
landisehen Potenton bie bietet. 

Jeder Brfindee, | chviel welcher Nationalitat mi | fe 
horig, ist durch die Deets oy bene —— 
len Staaten zum Patentsachatz fir Erfind 

Unsere Firma ist bereit, ~ 4 suf gine a8 J 45 
Erfahrung, denteche za_berathen 
und ihven behGlflich va sein zu S csiges Potoon suse 
und pinktlich Patente zu erlangen 
onetie ay ee yy ‘= eo Sie + —< 

‘en Ingenieuren it t 
soniich vorspr ~ochontion inbeders ~ direkt verkehren, tnd 
Rath und Auskunft 
popalie gehaltene 

Spaiten die hedeutenderen 





espricht in ihren 
cer Neuzeit, Eine kurze Beschreibung 
die durch ung patentirt 

in (unserer Zeitschrift. 


Correspondenz in deutecher Sprache erbeten. 
Pamphlet, in deutscher Sprache, Gber Patente wird anf 


Verlangen frei » 
* MUNN & CO., 


361 Broadway, New York. 
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fuer den obigen Artikel, sowie fuer andere 
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ODELL Double Case TYPE WRITER 


It has 78 Cha. acters, and is the only T he sae 

with Check Perforator attachment. Isfast aking 

=e sa of all Type Writers. Larger sales 
combined. Send for circulars. 

ODELL TYPE WRITER CO., 85 Fifth Av., Chicago. 
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The CHANDLER 
WATER MOTOR 


Works well on Low and 
Pressures. - High 


Single, Duplex. Triple, and Quad- 
ruple Automatic PISTON 0- 
TORS, adapted to all classes of work. 

Send for Circulars. 


WM. H. LOCK, Buffalo, N. Y. 


THE ,MODERN ICE YAC HT. : — BY 
Geo. W. Polk. A new and valuab’ containing 
full practical directions and — + ons for the con- 
straction of the fastest and best kinds of Ice Yachts of 
the latest, must approved forms. Illustrated with en- 
grevings dra wn to scale, showing the form, position, 
nd ertempoment ofallithe parts. Contained Yo ScrEN- 
TFIC AMERICAN SUPPLEMENT, No. @24. Price Ly 
ceuts, To be had at this office and of ull newsdealers 
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PAT. FOOT POWER MACHINERY. 
I feel so bighiy plone 
ed with your Veloci- 
pede Foot Power with 
seat, that I wish to 
add my testimony to 
its supariorit y. Idid 
not expect to like it, 
but having used the 
Power, I would have nothing 
t so greatly lessens the fatigue of 
using foot power, in fact, it may saii to 
be almost without fatigue, and is a steadier motion. I 
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ome handsome volume and guaranteed to be 
tely correct. Send $1.00 fora a cop 
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AGENTS HERALD, Box 12,306, Philadelphia, 
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with Goop HOUSEKEEPING, 
HOUSEKEEPING may be had for virtually nothing. 


a lot of them, and while ordering yo 


at as little cost as possible. 
Beginning with January, 
scription price is $2.40 a year, 

Gealers seli it. SAMPLE COPIES FREE. 





CLARK W. BRYAN & 


ahs 





WE WILL CLUS 


Goop HOUSEKEEPING with any publication or publications. 


et to put down your town, street, and number. 
ee - and if you take many others, you will get the whole lot so cheap that Goon 


You will save paper, envelopes, and stamps, not to speak 


ll waste in writing to different publishers. 
a py gine” urs we will order hundreds of others, and as we know so well how many 


different things there are to do in every twenty-four hours, w 


1891, GoopD HOUSEKEEPING will be published MONTHLY. 
$1.20 for six months, $1.00 for five months. Twenty cents a number. All news- 


Send a postal, it costs but a cent, write plain 
Name just as many publications as you want 


Now. why do we do this, you ask. We expect 


e will help you to secure your reading matter 


The regular sub- 








PROPOSALS. 


Proposals fer Harber Improvements UNITED 
STATES ENGINEER OFFIcn, No. Milwaukee St., 
Milwaukee, Oct. 27, ).—Sealed proposals, in triplicate, 
will be received at this office until 12 o'clock, noon, 
November 23, 1890, and opened immediately thereafter, 





in the presence of bidders for the following harbor im- 
provements: Menomonee River, Mich. & Wis., dredging 
about 200,000 cubic yards. Green Bay Harbor, Wis., 


dredging about 36,000 cubic yards. Kewaunee Harbor, 
Wis., pier extension, 810 feet, more or less. Manitowoc 
Harbor, Wis., pier superstructure, @0 feet, more or less. 
Sheboygan Harbor, Wis., pier extension, i150 feet, more 
or less. Harbor of Refuge, Milwaukee Bay, Wis., break- 
water extension and superstructure, &) feet, more or 
less. Racine Harbor, Wis., pier extension, 30 feet, more 
or less. Kenosha Harbor, Wis., pier extension, 18 feet, 
more or less. The attention of bidders is invited to the 
Acts of Congress, approved February 2% 185, and + eb- 
ruary 23, 1887, Vol. page 332, and Vol. 2%, page 414. 
Statutes at Large. Proposala will be accompanied by a 
guarantee that if the bid is accepted, contract will be 
entered into within ten days after notice of acceptance. 
Preference will be given to materials and piant of 
domestic production and manufacture, conditions of 

uality and price (import duties included) being equal. 

‘or blank proposals and information apply at this office. 
The United States reserves the right to reject any or all 
bids. Proposals will be indorsed un the en velope, * *Pro- 
posals for Menomonee River, Mich. and Wis.,” or “Pro- 


posais for ......... Harbor,” and adressed to 
MAJOR CHAS. E. Tas B. DAViI8, 
Corps of Engineers, U.S.A rmy. 








ls Ger, Im reving Entrance to Galveston 
"Harb Or. ENGINEER OFFICE, Galveston, 
Pt Sctneer Bs, 1890.—Seaied proposals, in duplicate, 
will be received at this office, until 12 o’clock, noon, Sth 
meridian time, December 27, 1880, and then opened, for 
delivery of muateriais in place for improving the entrance 
to Galveston Harbor, Texas. Preference wil! be given 
to materials of domestic production or manufacture, 
conditions of quality and price (import duties included) 
being equal. he attention of bidders ie invited to the 
Acts of Congress approved February 26, 1885, and Febra- 
ary 23, 1887, Vol. 23, puge 32, and Vol. 24, page 414, U. 8 
Statutes at Large. For blank forms for proposals and 
all necessary re Ke 2 »ply to 
AS. J. . Major, Corps of Engineers, 
U.* ° “Engineer | Office, Room 62. Army Build- 
* ing, New York, October 2, 18%.—Sealed propos- 
als in triplicate, will be received at this office antil Ix 
o'clock noon, Monday, December 1, 1400, for the delivery 
at Sandy Hook, N.J., of 41,000 cubie yards of broken 
stone (granite, trap. or limestone) and 62,00) barrels of 
Rosevdale cement. The attention of bidders is invited 
to Acts of Congress approved Feb. 26, 188, and Feb. 23, 
1887, vol. 23, p. 332, and vel. 2, p. 414, Statutes at Large. 
For full information, apply to 
@. L. GILL ESPIK, Lieut. Col. of EB ngineers. 


S. Engineer OGee, Reom 62, Army Building, 
October 15, 1890.—Seuled proposa's, in 
trictione for dreduing the channels - Newtown Creek 
N. Y., Gowanus Buy, N. Y., and Raritan Bay, N. J., will 
be received at this office until 12 o'clock, noon, Friday, 
November 21, 1890. Aggregate amount avaliable, $215, 
The attention of bidders is invited to Acts of Congress 
approved February 3%, 1885, and February 23, 1887, vol, 21, 
322, and vol 2, page 4/4, Statutes at Large. For ape- 
cifications, blank forma, and all information, apply to 
the undersign 
__ @l L. GILLESPIR, Lieut. Cot. of Engineers. 


U.S! En Engineer Office, Room 90 1 4 Van Buren 
Bt., hicage, Hil. October, », i ). Sealed pro- 
posals in triplicate will be received ut this office until 2 
o'clock, noon, Wednesday, November 19, 1886, and open- 
ed immediately thereafter in the presence of bidders, 
for the owing harbor improvements, viz.: Dredging 
Calumet. River, Iilincis and Indiana. Dredging Calumet 
Harbor, Illinois. Proposals will be accompanied by a 
guarantee that if the bid be accepted, contract will be 
entered into within 10 days after notice of acceptance. 
The United States reserves the right te reject any or al! 
bids. The attention of bidders is invited to the Acta of 
Congress approved February 26, 1885, and Yebruary 2, 
1887, vol. 23, page and vol. 24, page 414, Statutes at 
Large. For specifications, blank proposals, and all otber 
ee app »ly at above addreas to 

W.L. MARSHALL, Corps of Engineers, U. 8. A. 
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PUBLICATIONS FOR 1890. 


The prices of the diferent  epieiientinns in the Unite# 
tates, , and Mexico are as follows 


RATES BY MAIL. 


The Scientific American (weekly one year ° 86.00 

The Scientific American Guepiement (weekly), one 
year. . 

The Scientific American, Spanish dition (monthiy) . 
one year, ° 3. 


The Scientific American, Architects and Builders 
Badition (monthly), one year. . 2.50 
COMBINED RATES. 

The Scientific American and Suppiement, . 08 
The Scientific American and Architects and Baila. 

ers Edition, . ° 

The Scientific American, Supplement, and “Areni- 
tects and Builders Edition. 9.06 
Proportionate Rates for sux Months. 


This includes pone wach we pay. Remit by postal 
or express mo , or Graft to order 





CO., Publishers, Springfield, Mass. 


VELOPED 








MUNN "- CO., 361 ater aon on York, 






































tm BX 


wr - 


a ee 


- aod 


—— =e 














Vovertisements. 


- 75 cent« a Moe 
#1.00 a line. 
ne- about eight 


inside Pace. cack ineertion - - 
Rack Page. cach imeertion « - - 





The above are weet per ae 
wards yer - This © shows e width of the lie, | 
~ e " ’ BngTarines may head adver- ; 
ser ee . ' ee ome rate per agate line. Dy Measure- | 
os ‘ - er Advertisements must be 
exer ¥« foe as carly as Thursday morn- 
t appear | DOR wee 
BRISTOL'S 


Rp, RECORDING 


' 








“AIR 
Pressure. | 
INSURE™ 


Safety and Economy 









LOW PRICE 
Sond makes the Recording 
Gauge & necessity in 
— every well regulated 
Cars = Steam Plant, 
— - The Bristols’ Mig. Co. 
__ Waterbury, Comm, 
~~ 
z senting ing New in Belting <2 
“ re fexibie es stronger than leather. Is 
we r heat. yt ur name and 
addres price » THE MIDG- 
LEY WIRE “BELT “CO. ef REAVER PALL, | 
PENNA... U.S. A. Responsible agents wanted to sell 
ew vent : vered by = antwenty patents, 
i?” Name = pap 








JENKING BROS, VALVES! 
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MENT Ans «wired beck number of the SCIENTIFIC 
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SUPPi ee 773 and 774. W cents eac 


COMPTOMETER 


nse MARK) 


ALL AR" BROBUEMS 
sere 
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by using the COMPTOMETER. 
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- THE FORUM. 


The Foremost Review of the Up ppermost Sub- 
jeets of the Time, by the Greatest VW riters. 
The growth of Tee Forts te the most «iznificant 

evidence ever given of the progress of serious thought 

in the United States. The alm of the magazine (it is not 

a review alter the wld shion of heavy reviews) is to 

gre: - at the tate “tachievements along every important 

. nd the soundest nelusions of the 

















leacdiers of pir 1) its range is as wide as the interests 
of educated Americans. The topics discussed inelude 
Polit Liéteratare, Relwton. Social Science, Domestic 
Few m/ the ex, a8 they touch and affect social 
development, and especially that large group of subjects | 
‘ or +» American life that are in some 
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social, such as The Management oft Railroads, The Cone 
fecerut sof Labor, The Chereh and the Masses, and 

16 New 

Tue Fore te more frequently quoted by the best 
newt papers nerioar | Englian, than any other 
American pot at tte ntributors include more 
than Bi) of the ers in the world, 





THE FORUM, NEW YORK. 
50 cents a copy. $5.00 a year. 
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| 1877. No. 186,787. 


The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
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individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
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Scientific American 
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Only $3.00 a Year, including Postage. Weekiy. 
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This widely circulated and splendidly illustrat: 
paper is pub ished weekly. Every number contains «ir. 
teen pages of useful information and a large numbe: 
original engravings of new inventions and discoveries 
representing Engineering Works, Steam )achinery 
New Inventions. Novelties in Mechanics, Manufwct ures 
Chemistry, Electricity, Telegrapby, Photography, Archi- 
tectare. Agriculture. Horticulture, Naturai Bistory, etc 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the ScirN- 
TIFIc AMERICAN will be sent for one year—&2 numbers 
postage prepaid. to any subser:ber in the United State« 
Canada or Mexico, on receipt of three dolinra by th 
publishers; six months, $1.50; three months, $1, 

Clebe.—Special rates for severa’ names. and to Pist 
Masters. Write for perticulars. 

The safest way to remit is by Postal Order. Draft, »r 
Express Money Order. Money carefully pieced inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender's risk. Ad- 
Gress all letters and make all orders, drafts, etc., pay 


able to 
MUNI s&s CoO., 
361 Broadway, New York. 


. “¢: ear ahead 
Scientific American Supplement. 


This is a separate and distinct publication from 
THE SOMENTIFIC AMERICAN, but is uniform therewith 
ip size, every number containing sixteen large pages fu!! 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated description: 
THE ScIenTiFIC AMERICAN SUPPLEMEST is published 
weekly, and includes a very wide range of contents. |' 
presents the most recent p. ers by emin-nt writers in 
all the principal departments of ‘Science and the 
Useful Arts, embracing Biology, Geology, Mineralocy. 
Natural History, Geography, Archwology Astron my. 
Chemistry, Electricity, Light. Heat, Mechanical E ‘- 
neering. Steam and Railway Engineering, Mining 
Ship Building, Marine Engineering, Photography, 
Technology, Maoufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Foon - 
my, Biography, Medicine, etc. A vast wnunnt of fresh 
and valuable information obtainable in no other puob- 
Neation. 

The most important Engineering Works, \ echanis™s. 
and Manufactures at home and abroad are illustrated 
and described in the SUPP! EMENT. 

Price for the SuPP..EME£NT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTLUFIc A™- 
BKICAN and one copy of the SUPPLEMENT, both mailed 
tor one year for $7.00. Single copies cents. Address 
aod remit by pustal order, express money order, or check. 

MUNN & Co., 361 Broadway, N. ¥ 
Publishers ScIENTIFIC AMERICAN. 
> —_ 
Building Edition. 

THe SOIENTIFIC AMERICAN ARCHITrEcTs’ 4” 
BuritpErRs’ Eprrion is issued monthly. $2.00 a year. 
Single copies, 25 cents. Forty large quarto pages. qual 
to about two bandred ordinary book pages; form'ng® 
large and splendid Magazine of Architecture. ""- 
ly adorned with clégant plates in colors, and with other 
fine engravings; illustrating the most interestins ¢x- 
amples of modern Architectural Construction °°! 
A special feature is the presentation in each number 
of a variety of the latest and best plans for private ‘s'- 
dences, city and country, including those of very ™"'- 
erate cost as well as the more expensive. Drawings '' 
Perspective and in color are given, together with ‘'' 
Plans, Spec fications, Sheets of Details, Estimates, «'°. 

The elegance and cheapness of this magnificent *'* 
have won for it the Largest Circalation of °°! 
Archneccura! publication in the world. Sold by «! 
newsdealers. $2.50a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 
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